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ABBREVIATIONS. 


oe Battery commander. pz, ee Cubical 14 inch (powder). 

se Breech-loading. P.F. ... Position finder. 

es Depression range finder. Prism. ... Prismatic (powder). 

ee Datum point, Q.E.  ... Quadrant elevation, 

oe Electric light. Q.F. eee Quick firing. 

t. Extra experimental (powder). R.B.L. ... Rifled breech -loading (Arm- 
ee Fire commander, strong). 

oe Fino grain (powder), R.G.C, ... Range group commander. 

se Feet per second. R.F.G. .., Rite fine grain (powder). 

+. Gun group commander. R.L. ss Royal Laboratory. 

eo Gun captain, R R.L.G. ... Rifle large grain (powder). 

u. Gun layer, R.M.L. ... Rifled muzzle-loading. 

+ General service. S.B.  ... Smooth-bore. 

+ ligh angle, S.B.C. ... Slow burning cocoa (powder). 
ss. Large grain (powder). S.P.  ,.. Selected pebble. 

we Land servico. T.E. ... Tangent elevation. 

ow Muzzle loading. $ « Paragraph of changes in war 


eo Muzzle velocity. material. 
e Pebble (powder), 


L For further information on the subjects of this Manual, the 
itest editions of the following books may be consulted :— 


“ Treatise on the Construction of Ordnance.” 

“Treatise on Military Carriages.” 

“ Equipment Regulations.” 

“ List of Changes in Military Stores.” 

“ Treatise on Ammunition” 

“Text Book on Gunnery.” 

“Armour and its Attack Ly Artillery,” by Orde 
Browne, 

Handbook for each nature of Gun. 


- Regulations for Magazines, Ammunition Stores, and 


Laboratories. 
Ifandbook of Gunpowder and Guncotton. 
Siege Artillery Dril. * 
Manual of JTydraulics for G.A. 


Notes on mechanism. 
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TIE CEREMONIAL PARADE OF A GARRISON COM- 
PANY IN DRILL OR MARCHING ORDER PAS- 
SING SINGLY. 


The company will, as a rule, parade as a battalion of two com- 
panies in “Infantry Drill,” the senior subaltern acting as cap- 
tain of the right company, and the second senior subaltern as 
captain of the left company. The junior subaltern will fall in 
With the right company. 

The major (dismounted, without spurs and sabretache) 
And the captain will carry out the duties laid down for the 
battalion commander and major respectively in “Infantry 

rill,” but their posts in line (page 68) and column (page 200) 
Will Le half the number of paces laid down in that drill. 

The company sergeant major will carry out the duties of the 
regimental sergeant major of infantry. 

The trumpeters will fall in one with each company, in the 
Post laid down for the drummers of an infantry company, 
excepting at “Open Order,” when they will be in line with the 

ront rank and three paces from the right of it—senior 
trumpeter on the right, ready to sound the “Flourish ” when 
| arms are “presented,” 

The inspection and march past, &c., will then proceed as laid 
down in “Infantry Drill” for a battalion, with the exception 
at artillery do not “ fix swords,” and are to “trail arms” when 

10 infantry would “slope arms,” 

hen n° lieutenant-colonel’s command of several garrison 

ae vanies is parading as a battalion, each company will parade 

he above laid down; except that the eee will take command 

T tho right sompany and the junior subaltern will fall in with 
le left company. 

‘i ‘he organization of the company should not be interfered 

ith unless absolutely necessary, and “sizing” should under 


10 | 
4 


ordinary circumstances, be confined to special occasions, such as 
the Commander-in Chief's inspection, parades with other troops 
«e. : 

` A major of one of the companies will be told off by roster as 
cita! major; the other majors will, in all cases, including 
parades for the inspection of the Commander-in-Chief, fall 
in with their companies and be dismissed or ordered to fall 
in, in rear of the saluting base, before the battali 


on is move 
from the passing line, according to circumstances, 


NOTE. . 

The “Infantry Drill” will Le used for instruction in :— 
Recruit or squad driil. l 
Physical drill. 

Company drill. { 
Ceremonial parade of a company battalion or brigade, . 
Guards. f 


The “Rifle Exercises,” 1898. From page 23 to third line 
from top of page 28, for :— ; i 
Bayonet exercise—which however is never to be practised 

for G.0.C/s inspection, or when parading with othef 
troops, : 

The “Manual Exercises,” for :— 


Manual exercise of the car 
armed, 


The “ Musketry Instruction,” for :— 
Carbine firing exercise, — 
` Target practice, f ; 
recruits course garrison artillery, om 
Trained soldiers course garrison artillery, Lf 
The “ Instructions for fitting valise equipment” (1888) for :- 
Fitting and packing valise equipment. 


* 


bine with which the company Í 
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PART I.—INSTRUCTION. 


SECTION I.—PRELIMINARY REMARKS. 


Ir ig not intended that the instruction should be imparted in 
te exact order as printed. 
ke ractical gunnery and description of guns, mountings, gears, 
Should be taught at the gun, but everything connected with 
te theory of gumnery, as also all subjects which can best be 
Might indoors should be explained, as a rule, by an officer under 
ens comfortable circumstances to the hearers by means of 
ise or otherwise; use being made of models and of the 
ne board, and advantage being taken of all available facilities 
the king the men, ] articularly when recruits, take a liking to 
anit instruction, They should be given the best instructors 
d the best accommodation available, for men can hardly give 
re Attention to, or profit by, explanations of theory, &e., con- 
ae to them by an indifferent instructor, or standing in the 
Ti or wet under circumstances of physical discomfort, E 
holdin’ recruit should only be taught “essentials,” but the “young 
er” should be completely instructed during his service as 


Ue a : : : 
Will As regards the trained soldier the commanding oflicer 
y Tange to keep up his knowledge by periodical lectures, 


41 ` . A 
o. Mstraction adapted as to matter and frequency to the 


a . . a ; 
divide into which the non-commissioned officers and men are 
ided 
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Section 1.—Definitions, ; : 


Dertyitioys OF Gunnery Terms, 


d be taught the meaning of thost 
definitions marked with an asterisk, | 
*Calibse.—The diameter of the bore in inches ; in rifled guns 
it is measured across the lands, Sve fig. 1, he! 
‘indage.—The difference between the sectional area of a a) 
bore through the grooves and that of the projectile through t nl 
studs, gas checks, or the driving bands, See unshaded Pomii i 
ig. 2, Note.—With B.L. guns there is practically no windag 


Fig... Fig. 2, 
. . . e» 
*.Aris of the I "ecc.—A line passing down the centre of the bor 
ve AB, fig. 3, 


Fig, 3, 


t Windage is sometimes expressed in line 
between the diam 


| 
a aati 
eter of the Projectile ant 
stu ls ur £ruures, 


i e 
it ia then tho different 
Of the gun, irrespective E 


ar units; 
the calibre 
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#4 a 7 NO 
AL 2 TE y 1 i 
is of the Trunnions.—A line passing through the centre of 


the y 
le trunnions. See cD, fig, 4. 


| 
{ 
A 


Fig. 5.—Trajectory.) 


! 
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Section I.—Definitions, 


*Trajectory.—The curve described by the projectile in pas. +.” 
from the muzzle to the first point of impact. See fig. 5. % 
*llange.—The distance from the piece to the second inte 
section of the trajectory with the line of sight. *Norr.—l 
plain terms this is the distance between the gun and the tary; 
tired at. p 
* Line of Siyht.—A line passing through the sights of the r 
and the point aimed at. See er, fig. 6. e 
* Line of Fire.—A line joining the muzzle of the piece and Y; 
point aimed at. Thisterm would be used instead of the preced, 
one if firing from behind cover or in any case when the sights 
the piece are not used. 


Plane of Sight.—The vertical plane passing through the l 
of sight, 


Angle of Sight.—The angle which the line of sight makes wi 
the horizontal plane. See ai, fig. 7. | 
*tngle of Elevation.—The angle which the line of sight mak 
with the axis of the piece. Sve fig. 8. f 
*Quadrant Angle—The angle which the axis of the pio; 
makes with the horizontal plane. It is termed quadrant elevati ; 
or depression according as the piece is laid above or below Y 
horizontal plane. See fig. 8. Notr.—The angle of clevatl 
and the quadrant angle are the same when the line of sight 
horizontal, F 
Line of Departure.—The direction of the rojectile on leav? 
the muzzle, in other words, a tangent to the trajectory at t 
nvizzle, See fig. 9. 
Pliine of Departure—The vertical plane passing through t 
line of departure. ; 
Angle of Departure.—The angle between the line of depart È 
and the horizontal plane. See fig. 9, 
` *Jump.—The angle between the line of departure and the &* 
of the picce before firing. See fig. 9, Nore.—Jump a 
from the gun and carriage revolving in a vertical plane on the 
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Section 1.—Definitions. OT 


ints of support in rear when the gun is fired, and takes e 
beto the projectile leaves 


the Lore, With no jump the li 
departure and the axis of the piece before firing woul 
identical, 


Fig. 9. 
1. Line of Doparture. 2. Axis of Diese. 3. Angle of Departure. 4. Jur 


Angle of Descent or ul 
tangent tu the 
horizontal plane, 


wle of Arrival.—The angle made 


trajectory at the point of impact with 
See fig. 10, 


. Fig, 10.—Angle of Descent. | 
pe of Descent.—In some range tables this angle of a 
18 called slope of descent, ex ressed as lin 8, 1in6,1in 
80 on, this means that the shell at the end of its trajector 
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Section 1.—Definitiors. 


a foot Vertically while travelling 8, C, or 5 feet horizontally, as 
T ay 
A TE.—The 


ioe angle or slope of descent, as given in range 
3 bee 18 only correct when the gun and target are in the same 
rizontal 


„Plane. If not in the same plane, the angle that a 
“ght line between the 


E gun and object makes with the 
Fizonta 


l, must be added to or deducted from the angle given 
Tange tal, 


les, according as the gun is in a plane above or 
ow tl Š o © 
1e object, 


Hi werous Space.—Is the horizontal distance in which the 

jy ctory would catch any vertical target. For instance a shell 

la slope of descent of 1 in 10 would hit the side of a vessel 
Ay, oe freeboard over a space of 200 feet, 

sy gle of T neidence.—The angle which a tangent to the trajectory 

eat point of impact makes with the surface struck, It may 

“sidered either vertically or horizontal] y. See figs, ll and 12. 


OUUU 
Yi ARRE 


EA AA 
Fig. 11.--Sbip'a Deck. 


L N 
nis ul Deviation.—The perpendicular distance of the point of 
| K of the Projectile right or left of the plane of sight. i 


Sad.) B 
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* Drift.—The constant deflection o 
of departure due to the rotation i 
piece. See fig. 13. 


f the projectile from the pla 
imparted by the rifling of i 


f 


o 


Fig. 1 
Fig. 13.— Drift. 
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luz: : dsd oe 
Hasla Velocity.—The velocity in feet per second’ with which 


"= foot tons... , 

Wher y ; . 2g X 2240" ý ee 7 
in e W = the weight of the projectile in (Ly, * 
velocity per second in feet. l 


A Const: : . . r 
: stant expressing force of gravity’== 8322, 


2 
k 


: 718 Me d s : . 
nin easured in foot tons, which means a ‘force capable- of 


o $ A 

le numerator ky a a height, thence the necessity of dividing 
locit te velocity is squared, it is evident that an increase of 
Or fac 123 more effect on energy than an increase of weight, 
clocit “ee the 12” B.L. shell with a full charge, and a muzzie 
'S that 914 f.s., has a muzzle energy of 18,137 foot tons (mean- 
Ot, op ks 1s expended equal to raising 18,137 tons one 
kame oe ton 18,137 feet), but the 12" R.M.L, shell of nearly 
ergy of Weight, with a muzzle velocity of 1,390 f.s., has a muzzle 
Entro only 9,563 foot tons. 

9 mus), $ spoken of as “muzzle energy” when measured at 
The folle or “ striking energy ” when measured at the target. 
-owing are the natures of artillery fire : : 


(2.2.0.1) ch 
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1. Witt REFERENCE TO THE VERTICAL PLANE. | 
c 


Direct Fire.—Fire from gun 
of elevation not exceeding 15°, 


Curved Fire.—Fire from howitzers at all angles of elevatio 
not exceeding 13°, l 

High- Angle Fire.—Fire from guns and howitzers at all angle 
of elevation exceeding 150, 


s with service charges at all angl 


2. Witt REFERENCE TO THE HORIZONTAL PLANE. 


Frontal Fire.—The line of fire 
target fired at, 

Ublique Fire.—The line of fire inclined to the front of tl 
target fired at. 

Lnfilade Fire.--The line of fire parallel (or nearly so) to tl 
front of the object fired at. 

Reverse Fire.—When the ro 
target is fired at. 


perpendicular to the front of tl! 


ar instead of the front of 1 


ee ee 


ee ee ee 
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SECTION 11.—LECTURES, 


a he instructor in every lecture should never neglect to explain 
fi J, 1n the simplest language, and with the aid of a blackboard, 
vc technical terms, definitions of gunnery, and all words such as 
y ertica] > “parallel,” “ elongated,” “ spiral,” &c., &c., that he 
Laas it necessary to use during his instruction. He will pre- 
ously, when at gun drill, have pointed out and named. the 
cipal parts of the gun, such as muzzle, chase, trunnions, 
fit os cascable, bore, chamber, lands, grooves, vent, breech 
' ridee® sights, dic, He will show the projectiles, fuzes, car» 
h 20508, tubes, briefly explaining the purposes for which they are 


Y 
pad, He will point out the studs, gas-checks, driving-bands, 


l 

v 
e 
t 

Xe, 


First Lecrure.—Tne Ririep Guy. 


p The instructor will explain that a gun having a number 
hag coves cut down the inside of its bore is said to be rifled, 
the these Srooves are cut in a spiral direction in order to make 
Shell turn or spin on its longer axis. . The longer axis 
de Shell is represented by a line passing through the centre 
hie Wise from base to tip. He will cause the men to look 
Miret the bore of a B.L, gun (or carbine) and observe the 
oE oves and the twist of the same, © TA 
lowa a Rifling.—He will explain the object of rifling as 


> To increase the accuracy of flight of a shell. 
© enable an elongated projectile to be used. 
ig Count of the windage, a shot from a smooth bore leaves 
at > in a direction dependent upon the portion of the bore 
Dit Suched. This direction is uncertain and the deviation due. 
annot therefore be corrected, 
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In a rifled gun the projections (lead coat, studs, gas-check, 
driving band) on the shell are forced by the explosion of 
powder into the spiral grooves cut in the boreyand thus the sh 
is made to turn with the rifling at a great rate on its longer ax 
and ‘as this rotation, which continues with slight: diminuti 
for the remainder of its flight, is definite, the error in directi 
due to it is constant and can be allowed for, thus increasing: t 
accuracy of the gun. 

‘Tf an elongated projectile had no rotation, it- would. so 
turn end over end, but when the spin is sufficiently rapid, 
longer axis is: kept -in the. required direction, and the sh 
becomes steady in flight. = 

The chief value of rifling is that an elongated projectile c 
be used; and the advantages of:using an elongated : ‘project 
may thus be summarised :— | 


1. A diminished surface for the same weight is offered 
the resistance of the air, and thus greater range 4 

.. greater power at a given, range are obtained. a 
1.2, “The trajectory being flatter, the probability of hitting 

_,. target is increased. 

3. By. varying the length, different kinds of projectiles 
+... the same gun can be brought to the same, weight ; 
_.. thus complications in range tables, &c., are avoided. 
4, On the other hand, if desirable, a specially heavy proje¢ 

may be fired ; e.g.,. 7 -pr. double shell. s 
. 5. A shell of the same weight as that of a $, P. Gun 
` be fired from a much lighter gun, or a heavier shell fr 

a gun of.the same weight ; the capacity. of the shell ? 

powder | or. bullets is thus ‘increased, ae Se 

"Systems of Rifling.—The term “systery of- sima? is appl 
to the method adopted in any‘ kind of rifled ordnance for givi 
rotation to the" projectile, büt the twist of- the grooves,’ 1 
length, diameter, or form of the’ projectile must- depend -up 


| 


j ordn 
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| q Sa da Es z Section II.—Lectures. 
rs Pection LL Lectures 


the Purpose for which the gun is required, no matter upon what 

System the gun may be rifled. id peat 

¿3 © conditions especially desirable in a system of rifling for 
ance are :— eae T 


l. Accuracy of fire. | A a d , 
2, Simplicity and durability of both projectile and gun. “; ` 
3. That the projectile does not jam in the bore either in 
loading or firing. l o 
to systems of rifling now in the service may be classified as 
8 a 
(a) The R.B.L. “Polygroove (original Armstrong). Rotation 
een to the projectile by its soft metal coating being forced into 
Arge number of grooves with sharp corners, ME: 
o) The R.M.L. Woolwich system, having a few broad deep ` 
Lo eS, Rotation imparted by means of soft metal studs fitted 
me rrespond with the grooves, or, in studless projectiles, by a 
s“s-check which takes the rifling, 7 
in (c.) The R.M.L. and B.L. modern polygroove. Rotation given 
the former by gas-checks, in the latter by driving bands, 
je ‘ch are forced into a large number of shallow grooves. 
¿mue disadvantages of the first system are :— ~ we 
on the shape of the grooves and the thickness of the lead coating 
ìe projectiles cause considerable pressure and loss of velocity, 
Lead Conti e . . . y 
in wt oatings are liable to damage in transport, deterioration 
the, ‘ore, and sto be detached in flight. They foul the bore and 
ell, ore necessitate a lubricant. The projectiles are, however, 
Centred. . A if pee CB aa Foe A Ey Le 
he disadvantages of the second are Ie ES 
hot = gun is weakened by the-deep grooves, and as windage is 
( roaa tirely sealed by the gas-check, the ‘rush of gas past the 
a Ctile scores the gun, injuring it and causing a waste of power. 
Ihe 1 a studded projectile, an excessive strain is thrown on 
q  &" and projectile, the latter is not perfectly centred, the 


. 
q 
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studs are liable to injury in transport or store, and weaken th 
shell. E i 
The advantages of the last are :— , 


Absence of windage, the grooves being numerous and shallow 


and the projectile an easy fit in the bore, the strain on the gu 
and projectile is lessened. 
Twist of Lifling.—The spiral grooving or twist is either :— 
1. Uniform or, 
2. Increasing, 


With the uniform twist the inclination of the grooves to t 
axis of the piece is the same throughout the bore. With 4 
increasing twist the inclination increases towards the muzzle. 

The uniform twist imparts the whole rotation to the proje 
tile immediately, whereas the increasing twist gives rotatio 
gradually, and thus causes a lower pressure in the powdé 
chamber. With the latter twist only one driving band on tb 
shell can be used; and, consequently, the shell is not wé 
centred. 

The muzzle velocity is a little greater with the uniform twist: 

Twist is measured by the distance in which the projectil 
makes one complete revolution, stated in calibres instead of fee 

In some guns the first part of the groove is an We at 
twist, the latter part towards the muzzle is uniform, this is do 
to give steadiness to the projectile on leaving the muzzle, but tb 
method of combined twist has been discontinued in the lat 

B.L, guns. ; ‘ 

In designing a gun, the twist is made more or less rapid $ 
suit the length of the projectile and its intended velocit 
Generally speaking, reduced charges and long projectiles nece 


ES 


sitate rapid twist to make the shell steady in flight, 


25 PART I.—Iustruction 


A A AÁáÁA AA 


: Section 11.—Lectures, 
A Se ae in A Ba ee A ee 


SEconp LECTURE.—CENTRING, DRIFT, MUZZLE OR BREECH- 
Loapine. 


_Centring.—Is causing the axis of the projectile to coincide 
With the axis of the gun, this is effected by means of rotation. 
. Should it he imperfectly centred, a higher velocity of rotation 


mi, Tight. This is called “drift.” The amount of it is deter- 
Pct for each nature of piece by actual experiment, and is 
inc) Pensated for in modern ordnance, except howitzers, by 

“Ming the tangent sights to the left. 

This angle of the inclination of the sights 
is only true for the conditions under which the 
Range Table was constructed. An increase of 
the MV. due to the use of cordite, or the use 
of a smoother surface on the projectile, aboli- 
tion of studs, &c., will alter the conditions, and 
the permanent angle will no longer be true. 

In the diagram the number of minutes of 
deflection given’ by the angle of drift is 
i denoted by z. The amount the tangent scale 
is raised for any range is represented by E 
show. degrees and the permanent angle of drift is 

wn as d degrees, ' 
8-2 is practically equal to E, 
Tan d = 


a (E being in degrees must be multiplied by 60). 


For small angles 60 tan d =d, 
y 60 zx 
T herefore d = GOB or d x E En 
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That is, the number of minutes of deflection given by thi 
set of the tangent sight is equal to degrees of elevation due Y 
the range multiplied by the permanent angle of drift in degrees. 

-Muzzle or Breech-Loading.—Whether a gun is loaded at th 
breech or muzzle, the accuracy of the shooting depends (sup 
posing the rifling and length of bore to be the same) on th 
absence of windage, on the projectile being of the same weigh 
and properly centred, the uniformity of the powder, and on the 
space occupied by it being the same for each round. E 

The large charges of powder required for modern guns Y 
order to attain a high velocity, have rendered longer guns al! 
larger powder chambers necessary. . 

It is very generally admitted that it is easier to carry the 
conditions out with B.L. than with M.L. guns. Further, th 
loading Nos. with B.L. guns are generally less exposed. Tb 
bore can be more easily examined, The gun can be of am 
length. The difficulties of chambering are reduced. 


' THIRD LECTURE.— FORCES ACTING ON A PROJECTILE. 


1l. In the Bore. ‘ l y 


4. The Force of Projection of the Powder-Gas.—The forw: 
velocity attained by a projectile at the muzzle of a gun, is di 
to the sum of the pressures of the powder-gas during its passag, 
through the bore. The more gradually this velocity ig impart” 
to the projectile the less will be the strain upon it and the gw’ 
The object sought is to distribute, as far as possible, the pressu 
over the whole length of the bore and to obtain the maxim 
work. from a given charge of powder without undue strain 0 
either gun or projectile. Theoretically the last atom of powd?, 
should be converted into gas as the projectile leaves the muzzle; 

b. The Forces imparting Rotation to the Projectile, viz., t 
reaction of the Grooves on the projectile.—See first lecture. 
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2, During Flight. 
aga The force of gravity.—The projectile leaves the muzzle of the 
8n with a certain velocity and rotation, due to the force of 
Projection of the powder gas and the rifling in the bore of the 
itt, and if a projectile were acted on by the force of projection 


lone, it would proceed in a straight line, and pass over equal 


| 


Spaces in equal times. The force of gravity, however, causes the 
projectile to fall with a constantly accelerating velocity, so that . 
; “escribes a curve instead of a straight line. : 
ay he force of gravity is the natural attraction which causes 
+ ery unsupported body to fall towards the centre of the earth ; 
18 an accelerating force, ùe., it draws a body down quicker and 
a ‘er in proportion to the time that the body is exposed to its 
tence ; thus a body falls from a height, abont :— ; 
16 feet in the 1st second of time. 
48 7 ” 2nd ” ” $ 
t 80 23 ” 3rd ” »” sl 
pu 18, a total of 144 feet in the first 3 seconds ; and hence this 
de acting upon the shell immediately it leaves the muzzle, 
h aws it down from the line in prolongation òf the axis, faster 
aad faster the longer it flies. AE 


Fig. 14. ' a 


shance in fig. 14, if AB is the direction in which the 
started, supposing in the first second it might have gone as. 


B 
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far as C, it would, owing to gravity, have dropped to D. At the 
end of the next second if it had travelled as far to the front as 
E, it would have dropped 4 times as far, viz., to F; in the 3rd 
second, 9 times as far, and so on, In a vacuum the fall is equal 
to $92, where y=32"19 feet and ¿=the time of flight in seconds. 
_ With a heavy body like a bullet or shell, the distances fallen 
are but slightly lessened by the air, which acts as a cushion an 
tends to support the projectile. For example, a 10” R.M.L. 
shell will drop below the prolongation of the axis of the bore 
(AB in fig. 14), in :— ] 

l second 153 ft. CD. . E 

2 seconds 60°5 ,, EF, 

3 o, 1373, GIL 
but by the above formula, that is without the support of the air 


) 


the shell would fall in :— 
l second... oh wes 161 ft 
2 seconds .... seis we GFA, : 
8 ape vee tan, ga EO 


b. The resistance of the atr.—The air which surrounds the earth 
consists of innumerable small particles, pressing against eac 
other and everything touching them ; the shell, though starte 
with a very high velocity, meets and has to thrust aside those 
particles which happen to be in its way, and thus rapidly lose! 
its velocity : for instance, thé velocity of a shell from the 6” B.D 
gun, which at the muzzle is about 1920 feet per second, is ab 
1000 yards about 1650 feet per second, at 2000 yards about 
1410 feet per second, and at 4000 yards about 1060 feet pet 
second. o L 

The retardation due to the resistance of the air varies as thé 
square of the diameter, and inversely as the weight, therefore 
it is evident that if two projectiles are of equal diameter an | 
start with the same muzzle velocity, the heavier will lose its 
velocity more slowly and range the further; or, if the two pro 
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ne with the smaller diameter will have the advantage. 


his is well shown in the following table, which gives a 


ca are of the same weight but of different diameters, the 
- Com 


Parison between the shooting of a 12-pr. S.B. and a 12-pr. 
- Sun, their respective calibre being 42 and 3 inches. 


Diameter.| Muzzle $ 
Gun. inches. | Velocity. Range and Elevation. 
ee MES act 
9 | 1° 3° 5° 
He Pr. S,B, ae 4'4 1769 700 1200 1600 yards. 
| “Pr, B.L. 3 1700 1200 2140 3050, 
The 


'emaining velocity | rojectil 2000 yards 
Would Co velocity of the two projectiles at 2000 yards 
i 12 pr. S.B. see ee 506 És, 
12-pr. B.L. s.m. ae 993 Ls, 


t The velocity of the elongated projectile is thus nearly double 
kar of the spherieal one at 2000 yards, though it started at a 
S'ghtly lower velocity, 
| ie retardation due to the resistance of the air is also affected 
| y the shape of the head of the projectile. 
le weight of a projectile can be increased— 

By increasing its length. 
By increasing its density, 

U 'e power of a projectile to maintain its velocity varies directly 
we Weight, and inversely as the square of its diameter, but 
‘nea 1 similarly shaped elongated projectiles the weight varies 
| i Sue Y as the square of the diameter multiplied by the length, 
Neuen may be said that the power of a projectile varies as its 
i i Thus the longer the projectile (other things being equal), the 
larder way] ze 724 ` e es ves), 
absol will it hit at any given range, and the greater will þe its 

ute range for any given. muzzle velocity ; but other con- 


Baa 
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siderations limit its length, such as the strength of its walls, for 
the pressure of the powder-gas being directed on the base of thé 
shell, if the pressure is high and the shell long, there will be 2 
tendency in the walls to set up, and prematures may occur ; of 
“again, if too long it is liable to turn over in flight, , f 


¿ 


FOURTH LecTURE.—TRAJECTORY. 


Trajectory.—The result of the three forces acting upon thé 
shell, (viz., the force of the explosion ténding to drive it for: 
ward in a straight line in prolongation of the axis, the force © 
gravity drawing it down more and more below that line, and thé 
resistance of the air tending to stop its progress more and moré 
in each successive instant of time,) is, that it describes in its flight 
a curved line called the trajectory, ADFHI in fig. 14. | 

The instructor should now explain why a low velocity gu! 
requires more elevation to attain the same range than is required 
by a gun with a high velocity. NE 

Taking as an example two similar shells, one with a muzzl 
velocity of 1300 f.s., and the other with 1900 f.s. fired with , th? 
same elevation. The low velocity shell will have travelled onlf 
about two-thirds as far as the other in one second of time, bu! 
both will have been acted on by gravity during the same tim® 
and wiil have dropped the same height, and consequently, th? 
low velocity shell will reach the ground much before the other: 

` It is evident from this, that in order to obtain the same rang® 
a gun with a low velocity requires a higher trajectory, that 4 
greater elevation than a gun with a high velocity, and conversely’ 

The instructor should give instances of when a high trajectory 
is required, such as to hit the decks of ships, and on land front! 
to search out cover and breach hidden walls ; and the advantage? 
of a flat trajectory with the necessary high velocity,’ such 2 
giving a larger dangerous space, also greater accuracy, &e. ` ley 


E A 
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Piery Lecrure.—How THE AXIS oF THE PIECE MUST BE 
Dtrecrep IN ORDER To Give THE Guy ELEVATION. 


i a 


f Referring to fig. 15, the instructor will show that if the 
X axis” be pointed at a mark, say at S, the shell will not hit that 
ark, but owing to the force of gravity will fall below it, say 
o D; and therefore, to allow for the fall, it is necessary at all 
jt nees to point the “axis” so that the line in prolongation of 
will pass as much above the object to be hit as the shell would 
re fallen below that object if the “axis” had been pointed 
Straight at it. This act of tilting the gun so as to allow for 
1e curve of the trajectory, thus giving the shell time to range 
k ore it is drawn down to the ground, is what is meant by the 
| E asion “ giving elevation.” ' : 
it i instructor will illustrate the theory of giving elevation 
al distances by referring to the flight of the shell for the 
Sak 100 yards; explaining that a shell fired from the 64-pr. 
Rie with the service charge, would fall, were there no jump, 
ba ut 11 inches below the line of the axis of the gun produced in 
slug over the first 100 yards of its flight ; and assuming that 
fig. 15) is 100 yards from the muzzle, and that SD represents 
inches, he will show that in order to hit the mark at S, the 
axis” must be elevated so that it would, when produced, pass 
| Inches above $, viz., through F (fig. 16). 
trajte elevate the axis, draw the new line MF and the new 
a Jectory from M to S; and rub out the old line MS and the 


old trajectory. 
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, How elevation is given by means of the tangent siyht.— TW 
instructor will explain that if there were no sights upon th 
gun, the layer would have to look alon g it, and take aim, as nea 
as he could judge, the necessary height above the object to a 
hit, but that if he were to try to do this he would lose sight q 
the object, and be uncertain of the true elevation and directio! 
Further, that it is very important to keep the object in view, an” 
that for this purpose the gun has been furnished with two sights 
which are placed either vertically over, or parallel to, the ax! 
the one near the muzzle or on the trunnions, called the muzzle 
or trunnion, sight, and the other one near the breech called th i 
tangent sight, upon the latter of which the elevations are marked 
and by means of which the layer, if he knows the distance, 
enabled to give the gun the necessary elevation and at the saw? 
time lay on the object. 4 

Here draw the line of sight LOS (fig. 17) through the sights t 
the object. 

The instructor should now cause the men to observe tht 
relative positions of the three lines in fig 17, viz., the line MF! 
the trajectory MS, and the line of sight LOS ; and explain th? 


| ee 0 
===, 
B . | | i 


Fig. 17, 
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le diagram shows at a glance the principle of getting elevation 
All distances by means of the tangent sight; he should also 
Mt out how the spaces between the lines on the yard scale of 
** tangent sight become greater and greater, thus enabling the 
Ccessary allowance to be made for the increased curve of the 
Yectory as the range becomes greater., 
; he use of the tangent sight’ shown by means of a carbine barrel 
Moved from the stock.—The principle of the tangent sight can 
~“ turther shown by placing a carbine barrel* on a tripod ata. 
W yards from the blackboard, and causing the recruit to aim 
Shot, with the leaf of the back-sight perfectly upright, and 
usted (say) to 1000 yards ; then without moving the barrel 
ne ce recruit look through the bore, and observe that the 
N of fire, or the axis of tle gun produced, meets the black- 
ard considerably above the spot aimed at. 
a ule the barrel is upon the tripod, the B 
v "uctor will show the importance, with a gun, 
wa bing the axis of the trunnions (z.e. the € 
eS vr wheels) level, and will explain that if 
"8 18 not done, the shell instead of hitting the : 
atk, will strike low and on that side to which i 
gent sight is inclined; and that the 
*ater the inclination and elevation of the sight, 
Eeter will be the error on this account. 
0 make this clear, draw a vertical line, AB, 
H 18), on the black-board, with A as a spot to 
& Hs Cause the men to aim at this spot with 
ES ni yards sight, which must be perfectly A F 
816, and afterwards to look through the car- E 
« rel, directing attention to the fact that 
axis of the piece” cuts the vertical line at C 


r 


Fig. 18. 


| ( “A B.L. gun may be used for the illustration if convenient. 


Eend!) l C 


i 
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above the spot aimed at. Then cause them to aim at T 
same spot with the same sight, but inclined to one side, and i 
look through the barrel again, when they will see that 4 
“axis of the piece,” instead of being directed upon C as befor 
is now directed low, and to that side to which the sight i 
inclined, as at D ; consequently, as the “ trajectory” always co | 
forms to the movement of the “axis of the piece,” the bulle 
instead of hitting the mark, would strike as much below Das A 
below C. Draw anew vertical line through D and measure off i 
ita distance equal to CA; this will give the spot E, which t | 
bullet would hit. From A draw a horizontal line AF to the nf 
vertical line DE, then AF will show the error of direction, aY 
FE the loss of elevation due to the degree of inclination to Y 
right given to the back-sight. Supposing the barrel to be té 
yards from the board, then the distance for which the sight! 
adjusted is 100 times as great, and consequently, the bullet wW 
strike 100 times AF to the right, and 100 times FE too low. ; 
The instructor will next explain how the angle of ee 
that is the necessary amount of tilting up of the gun requir 
for a certain range, can be given by means other than the t2 
gent scale. | 
~ This will be best demonstrated practically with a gun 
follows :—Mark out a vertical line A D on any board pla 


A some little distance in front of the gun, 2! 
divide it in 3 or 4 places (fig. 19) A, B, C, D. 
¿los Lay the gun by the sights on A, the tang? 


scale being raised to a certain height, E 
2000 yards; note this height, and mark w} 


—C chalk or a pencil any portions of the gun 4 

| carriage, so that the gun can be brought 1 
—p the same position by making these marks c0 
Yig. 19. cide; now lower the tangent scale by 200 


300 yards, and lay on B, again note the hei 
of the tangent scale and make marks as before; again lo 
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le tangent scale by 200 or 300 yards and lay on C, repeating 
© Operations as above, and so on with D. "+ : ! 
arko wl then be shown how, by making the chalk or pencil 
1 S coincide, the gun can be given the elevation necessary 
“Y on A, B, C, or D without looking over the sights. 
ae example, suppose the marks that were put on when the 
is Was laid on A are made to coincide, if the tangent scale is 
ue. to the height it was at when the sights were aligned on A, 
Wil be found that the sights are again laid on A, and this 
“Y be similarly demonstrated with B, C, and D.: l 


Sixta LECTURE.—CAUSES AFFECTING THE ACCURACY or 
SHOOTING. . 


oe forces and causes of deviation already mentioned will 
is been ascertained and their effects considered before a gun 
sted for service: they will not therefore come - under the 


o i . 
ence of the practical gunner. -There are, however, other 
ur. of- deviation which must be observed and corrected to 


Sure accurate shooting. These are— `. 
oe Varying effect of the charge due to:— © > 

` Incorrect weighing. PE 

Variation in the strength of the powder, l 

State of the atmosphere, especially as regards moisture. 
0 Difference of space occu pied by the cartridge in the bore, 
K Difference of level of trunnions. “ee eo Diaes 
) „orce and direction of wind. 

rail not being well supported. 


ll only way to correct variations in' the strength of 
e Which are sometimes very great, is carefully to mix the 
ficult efore the cartridges are made ap. This is not avery 
ll be Matter with small charges and the better practice that 
lv tained amply compensates for the. time and trouble 


in’ the operation, With large. charges it would not’ | 
Bada) ge re oe 


be practicable to mix the powder, but care can be taken that 4 
the powder belongs to the same lot and that the various barre, 
have had the same treatment as io storage. Extreme care 
weighing out the charges cannot be too strictly enforced. 

A long continuance of damp weather will cause the cartridg 
to absorb moisture, which will entail a reduction in muz 
velocity and consequently in range. The contrary effect will ta i 
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place in dry weather, especially in hot climates. 

If the shell is not rammed home exactly to the same Sl 
each round, the shooting will be irregular. The greater the sp” 
occupied by the cartridge the less will be the range. Ram» 
staves with M.L. guns are marked to show when the charg? 
properly home with common shell. š 

b. For difference of level of trunnions or wheels, see page 9 

c. Wind has considerable effect on the range and direction 
the projectile. According to its direction it may increase 
reduce the range, or drive the projectiles to right or left. 
gusty, and of great force, the shooting will be irregular, especia” 
at long ranges or with low charges. If, however, the wint 
fairly constant in direction and force the necessary correctl’ 
can be made on the tangent or deflection scale. A little pract 
should enable an officer to obtain a very close approximatio? 
the proper correction. 

d. Unless the trail rests on firm level ground, and is simil 
supported during successive rounds, the shooting will be} 
gular. 


SEVENTH Lecrurr.—Cavuses AFFECTING Vexociry AN 
PRESSURE, 
For a given calibre and weight of projectile there are, SP 
ing generally, four ways in which the velocity and pressure} 
be varied, ‘These are :— ES 
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5 al By varying the nature of the powder. 
2. By modifying the gun. 
3. By altering the weight of the charge, 
4. By altering its gravimetric density. 


1. Effect of Varying the nature of the Powder. 


et > nature of the powder exercises great influence on the 
omc, velocity and pressure in the bore realised per pound of 
its obtain a high muzzle velocity a large charge is necessary, 
lowly avoid unduly straining the guna powder which burns 
iff, Y must be selected. As an instance of the behaviour of 

“rent powders, take the following results from the mean of 


*veral rounds from the 80-pr. R.M.L. 
AAA PEL do o A aE 


Maximum 
Charge. Muzzle Velocity, Pressure in tons per 
square inch. 


28 


13:5 


101bs.R.L.G.2 a, 1300 f.s. 
20 lbs, P, o... 1550 ,, 


are 10 Ibs. R.L.G.? gave250 f.s. less velocity with over double 
1 Tain on the gun than that obtained by using 20 lbs. of P. 
l a first case the shell received a violent blow straining both 
ush e gun very severely, in the latter it received a long slow 
my Sept up well down the bore. 
y i ‘tuportant points are the maximum pressure and the rate . 
vin op the „pressure changes, which again depend upon the 
With ignition* and rate of combustion of the powder, 
the same gravimetric density these vary with :— 


a 

Th : : 

a applies chiefly to small grain powders, such as R.L.G. powder. See 
on Ammunition, 1897, page 38. i 
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1. The density aud hardness of the powder. 
2. The size and shape of the grain. 

3. The amount of glazing. 

4. The quantity of moisture. l 

1. The denser the powder the slower will it burn, the har 
the powder is the slower will it ignite, thus retarding 
ignition of the whole charge. ; 

2, Generally speaking a charge composed of large grains Y 
burn more slowly, and exert a lesser strain upon the gun 
one composed of small grains; on the other hand the larg 
grains afford larger insterstices between them for the fla 
thereby facilitating the ignition of the charge. Thus a chav. 
may have a slow rate of “combustion,” and yet a high raté 
ignition. 

The shape of the Prism Powder with the hole in its centre 
adopted with the view of obtaining a uniform developmen 
gas which ensures uniform pressure ; the prism burns both fri 
the outside and inside, the one surface getting smaller as | 
other gets larger, thus developing gas at a uniform rate and; 
keeping up a sustained pressure down the whole length of 
bore. a 

Cordite is made in strands which insures a large ignit} 
surface. 
` 3. The glazing of gunpowder has the effect of smoothing’ 
hardening the surface of the grains, which tends to retaro 
ignition of the powder, and thus make it slower in its acti0 j 

4. The effect of moisture in powder reduces both the pres? 
and the velocity. 

In an 8-inch R.M.L. gun firing a shot of 180 lbs. with a cbé 
of 35 lbs., a powder with 0°7 per cent. of moisture gaY 
muzzle velocity of 1545 f.s., and a maximum pressure of 2 
tons, the same powder with 1:55 per cent. of moisture ga 
muzzle velocity of 1495 f.s., and a maximum pressure of 
tons, e E: 
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non Increase of less than 1 per cent. of moisture thus decreased 

muzzle velocity by 50 feet, and the pressure about 20 per cent. 
e general effect of the increase of density, hardness, size 
of frain, glazing, and quantity of moisture in the manufacture 
whic, Powder, has been to produce slow burning powders, 
han i although with equal charges, give a less muzzle velocity 
rodi dE quick-burning powders, have so lessened the pressure 
eae in the bore of guns, that larger charges, giving ‘a 

“ever muzzle velocity, can be used. 


2. Efect of Modifying the Gun. 


o regards the gun, the points which affect the muzzle velocity 
“ Pressure realised are :— 


Length of bore. 


Windage. 
Rifling, 
Position of vent. 
Chamber., 
ent of Bore.—The work done depends, in a measure, upon 


ength of the bore, but after a certain point is reached, the 
Cone corresponding to each additional space passed over 
en es less and less, and as the length of the bore increases, 
‘ergy absorbed in friction, &c., continually gets larger. 
seoun, f° lengthening the bore up to a certain point is advanta- 
manne ut there is in each particular case a limit of length which 
t profitably be exceeded. 
Pres troduction of slow burning powder, which gives less 
6 obtat in the bore, a long bore has become necessary, in order 
would pr a high muzzle velocity, otherwise part of the charge 
‘t be wasted. 


Vi 
Os udage,-~W indage causes loss of pressure and a consequent 
8 of Velocity. 


becon, 
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Rifling.—The effect of rifling is generally to reduce the = 
velocity, a small proportion of the total work being absorbed 
gng rotation to the projectile, aud to increase the pressure. 
_ Position of Vent.—The uniform ignition of the charge depen: 
in a measure on the position of the vent. 

Chambering.—All the newer guns have the place where t 
cartridge rests of larger diameter than the bore. This is call 
chambering, and can be more easily developed in B.L. guns—g™' 
designed for cordite are not chambered. 

It enables the charge to be made up into a fairly comp? 
form, and reduces the disadvantages of very long cartridges. | 

It is true that the increased diameter of the chamber 18 
source of weakness, but this is of less consequence, as t | 
maximum pressures may be kept tolerably low by using a slow 
burning powder. 


3. Effect of Altering the Weight of the Charge. 


An increase or decrease of the weight of the charge, tl 
chamber or the space behind the projectile remaining the saM 
will raise or lower the muzzle velocity and the pressure in t 
bore. 


4. Effect of Altering the Air Spacing of the Charge of Powder : 
When the space per lb. of powder behind the projectile yy 


loaded gun is increased the pressure and velocity of the pt 
jectile both fall off. 


Erentn LectureE.—Metuops or CHECKING Recort. 


The instructor will explain that a gun when fired will alw% 
recoil more or less (provided no means are adopted for checki 
the recoil), the amount of recoil depending chiefl y on the weig 

of the gun and carriage, charge of powder, weight and rest 
ance to motion of the projectile, aud that comparatively ht 
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Aus recoil takes place when firing blank charges, owing to 
: the ee no such resistance to the escape of the powder gas 
q ete is when the gun is loaded with a projectile. 

truer pointed out the necessity for checking recoil, the 
ela ae will proceed to point out the various mechanical 
a at have been adopted in the service to control it, 
i E of each method, or combination of methods. 

‘rious means may be divided into four heads :— 


l. Raising a weight. 

2. The friction of solids. 

3. The resistance of liquids. 
4. The resistance of air. 


og ost. garrison and siege carriages recoil up platforms or 

eck y oping upwards to the Year, this materially assists to 

ieee Again in Moncrieff (fig. 20) garrison carriages a 

of th, eight is raised. Both these plans facilitate the running 
€ gun after firing. 


2 


: The fr 


ee a of solids can be illustrated by friction between 
S7 and slide; by use of check ropes with mountain guns 


Bi 
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E 
(fig. 21), which increases the friction between the aa P 
Wheels by preventing the latter revolving ; and also by Els | 


Fig. 21. 


i i ip ates 
aud other compressors, which consist of iron or steel ee 
the carriage pressing against and between iron bars o 

: sd 
slide (fig. 22), 
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a latter plan possesses the serious disadvantage of being 
ist ain in its action ; after long disuse the plates may become 
ect » and although for the first round the compressor may have 
ae the recoil within its proper limits, owing to the rust 
te rubbed off, the subsequent rounds may be too violent, and 
iel accidents occur, unless the compressor is readjusted after 
a round for the first three or four rounds. 
E hydraulic buffer is an example of the resistance of 
iel 8, in which the motion of the piston is resisted by liquid, 
Ifat l can only escape to the other side of the head of the piston 
A igh small apertures, and the quicker the piston is moved 
More resistance is offered by the liquid. 
Tae plan is a decided improvemeut to the compressor, as the 
Lit ment is so simple, viz., to have the proper amount of oil 


4. This method is used in disappearing carriages, in which air is 
it Peed by the action of the gun in recoil, the resistance the. 
revi is compression being the means of controlling the 

Star of recoil, This system has the same advantage as the 

leff counterweight, that of storing up the energy of recoil, 


Nich ; i A y 
ositin 18 made use of for running the gun up into the firing 
lh : 
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Nintn Lecrure.-~Quick Finina Guns. 


Quick firing guns are so called on account of the facili 
allowed by their sighting, breech mechanisms and mounti 
for rapid and continuous fire. The distinction between tl 
and other guns, which was at first very marked, is tending 
gradually disappear, as facilities for rapid fire with the la 
are improved in later manufacture. { 

The Q.F. guns in the service are the 3-pr., 6-pr., 12 
4°7-inch and 6-inch. 

The essential point of difference at present between Q.F. 
all other guns in the land service is the metal cartridge ¢ 
which is used with all of them; but this has been dispen 
with in the latest type of 6-inch Q.F. for the Navy, and 
retention for other natures will be considered in future ma 
facture. 


The main points which conduce to rapid service of the | 
are :— 

1, Absence of necessity for sponging or scraping í 
With powder charges this is provided for by the mí 
cartridge case. With cordite charges sponging | 
scraping out is not required. | 

2. Quick opening and closing of the breech. In the Je 
patterns this is effected by one motion of a lever. | 

3. The power of the layer to keep his eye always to. 
sight, This is allowed for Ly fixing the sights Y 
cradle, which does not recoil with the gun. | 

4, Quick traversing and elevating, This is done 
placing the movement of the gun entirely under 
control of the layer, who directs it by the shou! 
piece, or by suitable elevating and traversin g gear. 

ú. Absence of necessity for running up, the moun 
being constructed to return the gun automaticall} 
the firing position after discharge, 
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imple firing arrangements. The action of loading also 
makes ready for firing, and the firing is performed by 
pulling a trigger. 
T. Absence of necessity for setting the sights or estimating 
ALL t the range; automatic sights provide for this. | 
me lese advantages are not invariably present with every 
y OT gun and mounting now in use. 
or Instance, with reference to— 
- Many 47-inch guns are without single motion breech 
ae Mechanism, ; f or 
* The 3-pr. on travelling carriage, which is styled a Q.F. 
„ gun, has sights which recoil with the gun. 
The 3-pr. on travelling carriage only allows the layer a 
very small are of traverse, and requires a number at 
the handspike to assist him. 


5. With the 3-pr. on travelling carriage the mounting does 
hot remain always in the same position after firing, and 
consequently the gun is not returned to precisely the 

g q “ame position. 


This is not the case at percussion firing with the 12-pr., 
47-inch and 6-inch, but percussion firing is only used 
if electrical arrangements fail, which should not be 

. allowed to occur. 
i. Automatic sights are not generally provided at present, 

The» Lut supply will be made as opportunity occurs, 

] Ca-pr, and G-pr. use what is called “fixed” ammunition, 

> the cartridge case and projectile are permanently fixed 


Sethep i ; Ba : 
he and loaded simultaneously. Percussion firing only is 
Yed with these guns; the cartridge case has a cap contain- 


o 

z the ns composition fixed in its base, which is exploded — 
The men of the tiring pin on pulling the trigger. e 
NP 47-¿nch and 6-inch use “separate” ammunition, 
he K cartridge case and projectile are not fixed together. 
Y are adapted for electric or percts ion firing. 


— 
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i 


At electric ‘firing a primer screwed into the base of i 
cartridge, case is used, containing mealed powder which 
ignited by the electric current. This is effected by pulling 
trigger. * ' 

For percussion firing the primer has to be removed, and 
“adapter” substituted, into which, after loading, a vent seali 
tube is carefully placed; this is fired by pulling a lanyai 
which allows the striker to fall on the head of it. 

Percussion firing “is necessarily very much slower thi 
electric, so that it is most important that the electric firi 
oe should be well attended to, and kept in go 
order. 

The 6-inch Q.F. fires common shell, and a small proporti 
of amour-piercing shot. The remaining natures fire ol 
common shell, which may be ordinary common or (except wi 
the 3-pr. and 6-pr.) armour-piercing common. The latter is 
stronger shell, but carries a smaller bursting charge. 

Quick firing guns of the lighter natures (3, 6, and 12-pr.): 
chiefly intended for the defence of harbours against raidi; 
attacks by torpedo boats, &c., and may also be mounted for t 
defence of mine-fields. 

The 4*7-inch and 6-inch are chiefly intended for attacking t 
unarmoured or lightly armoured parts of larger vessels in co 
junction with the other guns of the fixed armament, but 
47-inch is occasionally mounted for defence against raidi 
attacks, tg GH 

Quick firing guns are divided into groups under Gun Gro! 
Commanders. This officer (except in the case of guns mount 
for defence against raiding attack) is subjeet to the orders 
the Battery Commander as with other guns. With gu 
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f range is too long for their use, range finders or position 

must be employed, except for these guns mounted for 
ice against raid, with which guns the range must be esti-, 

E by the Gun Group Commander, and corrections made 
‘ observations of fire. 

Pen The Instructor will also explain generally the provisions 

Nate IT, Sec. LX.—Manning and fighting Q.F. and machine 
f eE against raid—unless it is intended to do so in the 

ec ure.) 


TENTH Lecrure.—Coast DEFENCE. 


le The following is intended as a syllabus of a lecture or 
hi es on Coast Defence. In order to instruct efficiently, the . 
rer must be well acquainted with the contents of Part IT 
Bere. volume, In instructing recruits or young soldiers, the 
should be very briefly and simply treated, and ilustrated 
ysquen reference to defences with which they are acquainted. 
lly de advanced instruction 18 required, the subject may be more. 
we reated, and divided into several lectures, following approxi- 
Del the arrangement of Part 11. 
Dena: Coast Defences (Section I). er. 
Mame and explain the different subdivisions of the artillery 
Def ent (Section I). l a ee ie 
Poi ne Fire Controi and Fire Direction (Section I) | 
ii at out that Fire Control includes Organisation, 1.€., pre- 
ure arrangements as regards men and material in order to 
quire pecas fire being brought to bear when and where 
bender That efficient control and direction -of fire are 
daam on perfect. fire discipline, which 1s ensured by each 
reumat man learning exactly what he has to do under all 
e ‘tances, and doing it to the best of his ability, as well as 
í Hien preliminary arrangements and training. Impress 
m b squad that no duty, however unimportant it may seem, 
e negligently performed without diminishing the fighting 


n 


PART I.—Instruction. 48 


Section II.—Lectures. 


¿q at at as ga a 


power of the whole unit. Every officer and man, from the ] 
downwards, has his own share in the work, and therefore sí 
responsibility, greater or less according to his rank, in 

maintenance of fire discipline, without which no scheme 
defence, however carefully prepared and arranged for, can e 
be successful. . | 

The chief points to be noted with regard to fire discipline are 
correct loading with the projectiles ordered, correct laying at 
proper objective, correct application of all corrections made 
the group, and the firing of the guns neither too soon or too li 

Rapidity of loading and laying is essential ; each officer £ 
man must therefore know his duties thoroughly, and perfo 
them and them only. When using the D.R.F. the time of firi 
T.e., the time from the moment when the range is passed fr 
the instrument to the moment when the gun is fired, must be 
nearly as possible constant for each round to obtain good | 
effect. The B.C. must be able to rel y implicitly on those un 
him to carry out his orders to the letter, and good fire discipl 
can alone ensure that such is the case. 

Explain the three classes into which 
for tactical purposes, and the 
(Section IT, ii), 

Explain the Chain of Command from F 
Gun Captains in the case of e 
point out exceptions to the o 
locally (Section ILI, i). 

Trace the System of Communications (Section IIT iii). 
Explain that the duties included. under the headings 
Control and Fire Direction vary with the three classes of gu 

and describe the arrangements in each case, (Section TIT ii). 

Explain generally the system of storags and supply 
ammunition (Section III vi), 

Describe the uses and general disposition of electric lights 
obstructions. (Section LIT vii). i 


guns may be divi 
special application of e 


ortress Commande 


ach of the above three classes, 
rdinary sequence which may ot 


, 
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H e . 
plain briefly and generally the arrangenients for the 
| “ation of traffic in defended ports in war (Section III ix). 
bh briefly the methods adopted for identification ot 
ine ships, and the objects of doing so. Explain the general 
o the choice of projectiles and point of attack on ships, 
Ee reasons for them (Section VII). 
a ‘un the general rules given (i) for manning, (ii) for fighting 
nal cry Command, distinguishing clearly between the instruc- 
ie method of manning (A) and the service method (B). 
buai by referenre to defences with which the squad is 
‘he 7 ed (Section VIH i and ii). 

oe the provisions with regard to the manning and 
Sif of Q.F. guns for defence against raid. Give illustra- 

possible (Section IX). l 


m 


(g.a.d.1) : 
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E SECTION IIL—LAYING ORDNANCE, 


Explanation of Terms. 
” Before proceeding to instruct in laying, it will be necessi 
explain everything connected with the sights, the mann 
which they are titted to the gun, and the reading of the scal 
elevation and deflection. The use of index plates and re 
range scales, traversing arc, clinometers, &c., and the meanin 


use of the most necessary parts of the range table shou 
clearly explained as the instruction proceeds. . 


Tue Tancenr Sicut. 


The meaning and use of the different scales on each face ¢ 
tangent scale must be carefully explained to the gunuer. 


Lo adjust the Sight for Elevation and Deflection. 


The hind sight is raised until the mark on it for the req 
number of yards or degrees is in line with the top of the 8 
in which it slides, and then clamped. 

For deflection the sliding leaf is moved to the right O 
until the arrow points to the required number of mil 
The deflection being given on that side to which the shot 
be thrown, | 

As a practical rule, each minute of deflection on the 
gives a difference of one inch in every hundred yards of 
‘Thus, supposing at a range of 2400 yards a projectile has 
12 feet to the right, it will be necessary to move the defle 
leaf 6 minutes to the left, or give “6 minutes left deflectio! 
vorrect the error, because 12 feet or 144 inches divided | 
(the number of hundreds of yards in the range) gives 6, 

The above practical rule for deflection holds equally go 

` 


K 
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one in elevation to raise or lower the point of impact on 
a target. Thus if at a range of 1200 yards the point of 
Pi G feet too high, the necessary correction would be 
as es less elevation,” because 6 feet or 72 inches divided 
SlVes 6, 
E El trunnions of a gun are not level the projectile will 
e wards the side of the lowest trunnion ; in reality, the 
ight (apart from drift) will not be parallel to the axis of 


if 
e 

th zoe when the tangent, scale is at zero ; for example, 
Srect right trunnion is the higher, the axis of the gun will 
ked Pan to the left of the target on which the sights are 
ey ud vice versa if the left trunnion is the higher. 


following figure illustrates the above. 


Looking from breech. 


e ee 
ranted line is a vertical through the fore-sight. When 
odas are level a vertical line will cover both sights, or 
erm, jon of the tangent scale from it will only be due to 
tent angle of drift. It will be also seen that a vertical 
cover both sights when the tangent scale is at zero, 
A praet, be the inclination of the trunnions. 
(ga Wy rule for correcting this error is as follows :— 
“tl, 3 D 2 


ever 
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No. of minutes difference of level X No. of Degrees of elevat 


Minutes of Deflection to be given on the side of the 1 
trunnion, 


With gun carriages having a wheel track ‘of 60 incl 
thereabouts, this rule may be thus stated: number of 
difference in level of wheels X number of degrees of elevat 


tangent scale = number of minutes deflection to be given 
side of highest wheel, 


Various METHODS oF Larixo, 


Guns are laid by the following means :— 


(a.) When the sights are aligned both for elevation and 
tion on the object. Case L 


(b.) When the sights are aligned for direction only o 


object, elevation being given by means of clinometer or 
plate, &c., &e. Case IT. 


(c.) When direction is given by the traver 


sing arc on tl 
floor, and elevation as in b, Case If I. 


(a.) When the gun is laid both Jor elevation and directă 
the sights. 


Laying by tangent scale.—-To obtain uniform results in 
one method should be strictly adhered to. The service 


ing the two highest points of tlie notch in the hind-sig 
apex of the fore-sight and the point aimed at are in li 
figure 


The scales having been adjusted at the required elevati 
deflection, the gun layer proceeds to lay the gun. 


* Nore,—Tiuis means tbe number of degrees the tangent scale is raise 
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Should ut himself in an easy position, his feet being 
9 that his body is well balanced, and if possible steady 


E leaning on the gun with his arm, and bring his eye on a 
EN eral the top of the hind sight, and about one foot from it. 
ction rules to be observed.—1. See that the tangent and 
: a tiles are set and clamped at the elevation and deflec- 
eka? and that the tangent scale does not slip through 


Set, 

o mn wearying the eye, get the gun laid approximately 
s thee and direction before carefully looking over the 
La ten lay quickly. 

ine, over the target and then depress* on to it, thereby 
A a rror due to the play of the elevating gear. 

: 3 15 a clearly defined part of the target to lay on, and 

ections. on the same point from round to round. All 

‘ction hes allowances should be made by using tangent or 

The e es and not by laying oif the target. 

istance of the eye from the hind-sight should on no 

oN im i 

at for pearing mountings the last motions of the elevating gear should 
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account be varied, but be the same from round to round, 
than one foot. a LA 

‘During instruction in laying, the targets likely to be me 
on service should be selected, such as houses, encl 
batteries, &c., and on sea fronts, ships, boats, «ic. 

At this stage the Instructional Target should be made 
It will be found most valuable in teaching men to lay 
correctly, as with it personal errors can be shown, b 
elevation and direction, and the practical rule for corr 
errors can be proved. 

Laying on natural objects.—After the gunner has atta 
thorough knowledge of the tangent sca le, and can ad] 
quickly to any named elevation and deflection, and c 
accurately and rapidly at a target, he should be taught to 
natura: objects, preferring first those objects which are stati 
and are more or less well defined, at medium ranges, an 
passing on to small or moving objects at short, medium, 
ranges, or ships moving rapidly in all directions.* 

To test accuracy at longer ranges, and when laying on stat 
natural objects, the following method may be used. ‘The ins 


of error, 

When laying at moving objects, the instructor should t 
laying by looking over the other tangent sight. 
| (b.) When the sights are used for direction only. 


Laying by straight edge sight from sighting step.—I 
case the tangent scale is raised to a convenient height 


* The water line at the stern should be the point of aim with a target 
fron the battery at such an angle that the bow water line is not well defined. 
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% socket, the gun layer stands on the sighting step and aligns 

| oe of the sight blades on the object. 

he officers and men should be frequently practised at laying 

4. these sights, particular attention being paid to rapidly 
Mg Up natural objects such as ships and boats, and when 
Ng keeping the sights directed on them. During this prac- 
r E layers can be tested by the instructor looking over the 

angent sight. 
firien, is given to the gun by index plates and readers, 
j 


tipli A B Eiaa 
' pliers, hydro-clinometers and elevation indicators. 
(c.) When direction is given by traversing are. 


case the gun is laid by quadrant elevation, and for 
by the traversing arc on the gun floor. * l 


iN this 
ction 


o. '.°. INSTRUCTIONAL TARGET. 

arget is made of half-inch deal, and is 4 feet square: it 

A ed half bright red and half bright green. On the-top is 

Be u iron rod, on which runs a ring. A leaden triangle of 6 
Side, painted white, and with a circular hole *75 inch in 


Netep ; E f 
er in the centre, is suspended from the ring. 


he t 
amt 


i Instruction in laying for direction only. 
B the target so that the line down the centre is vertical ; 
te recruit to lay on that line. eT 


ta Instruction in laying for elevation only. 

AI . : 7 ; ‘ E 

eae the target so that the centre line is horizontal ; direct 
l aa to lay so that the point of the trunnion or fore-sight 
in highest points of the Y of the tangent scale are on 

Instruction in laying for elevation and direction. 


Allo : 
Tegn the triangle to hang in front of the target, and direct 
mup fo lay on one or other of its angles, 


a 
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To teach the use of the deflection scale. 


¿Set up the target with the centre line vertical, at a meas 


distance of 100 yards from the gun ; direct the recruit t 
without deflection on the centre line. This done, let hin 
with a given number of minutes of deflection at the same p 
Show him, by letting him look over the sights, with 
deflection scale again at zero, that he has thus laid the gun 
same number of inches to the right or left of the centre, — 

At the distance of 50 yards the number of inches will be 
half of that of the minutes of deflection, and so on in propo 
for longer or shorter distances, 

Where there is no target, or no room to place it at 100 
off, a target of reduced size can be painted on a wall or d 
on a board at a measured distance in front of the gun, and 
same instruction carried out, For instance, if 20 yard 
10 minutes on the deflection or elevation scale would gi 
inches on the target. 


To test individual laying. 


1. Lay the gun on one angle of the triangle—mark with ¢ 
the position of the hole—remove the triangle. Let the ref 
look over the sights, and give directions for the movemer 
the triangle until the angle on which the gun was previ 
laid appears to him to be in the line of sight. Mark with cf 
the second position of the hole, E 

The distance between the two chalk marks will give 

‘personal error of the recruit. : 

2. Lay the gun on one angle of the triangle (or on any $ 
object), with given elevation and deflection, Put down 
tangent-scale, but do not move the gun, 

‘Let the recrnit set the tangent-scale and deflection: 
shifting each until the sights appear to him to be on the ob 
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he difference between the two readings of elevation and 
ection will give his personal error. 


LAYING BY NIGHT, 


“tying at targets lit up by E.L.—Guns can be laid by night on 
Sets lit up by the electric light, just in the same way as by day. 
di en using the gun sights, whether for elevation and direction 

‘rection only, it is generally necessary to throw the light of a 
ern on to one* if not both of the sights (when this is 
"e, chalking the fore-sight will make it stand out clearer | 
€n the light is thrown on to it); there is, however, some 
culty in keeping these lanterns alight, the shock of discharge 

avy guns often extinguishes them. Various experiments, 
à With candle, oil, and electric lamps, have been made, but ' 

articular lamp for this service has yet been introduced into 
wieetvice. The lamps themselves are, as a rule, held in 
¡cion by one of the gun detachment. 

ù 'ght sights of two patterns are provided for 12-pr. Q.F. 
L „These are described in $ 8754 List of Changes. 

Wing on fixed objects—When laying guns at fixed objects, 
\ 48 at certain portions of a mine field, which may not be lit 
lo Y the electric light, the elevation for the range would be 
« Wh, and would be given by index plate, clinometer, or hydro- 
nometer and the necessary direction being noted and marked on 
al pversing are during the day, the gun would be laid for lineat 
Sa by traversing until the reader came opposite the marked 

ation. With guns not provided with such arcs the position 
a ke trucks on the racer or floor of emplacement must be 
ie (white paint would’ be best) when the gun is laid in the 
i Sio direction by day ; or similar arrangements, as described 
~~ “8 Artillery Drill, may be made, 


s 
As a rul x : 
Rht is reia re ens or the one further from the layer, if only one 
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GENERAL REMARKS on LAYING. 
` The relative advantages of laying for elevation by— 

(1) Tangent scales, 

(2) Clinometer, A 

(3) Hydro-clinometer. 

(4) Index and yard scale plates. 
are as follows :— l S : 
. 1. The advantage of this method is its simplicity, in th: 
combines in one operation the direction and the elevation of 
gun, and enables us to dispense with correction for the heigh 
the battery and the state of the tide. On the other hand, 1 
most difficult to teach correctly, brings in personal error of 
layer, and is less rapid than a system under which the laying 
range and the laying for direction are separate duties, 

2. This method is not sufficiently quick, except for slow 


on the breech’ for every round; any grit, or dirt, gett 
between the bottom of the clinometer and the plane surfacef] 
the “gun would affect the correctness of the elevation, it 
therefore, necessary always to make sure that this plane sur 
is clean, The clinometer has always to be removed bef 
firing, and lastly, as the graduations on the instrument are 
egrees, and not in yards, there is the drawback of having 
convert yards into degrees, + — ae ce Ne ee eee 
3. The hydro-clinometer has the advantage, as compared w 
(2), of being graduatéd in yards, of being permanently attached 
the gun, and of not neéding any adjustment after it has once b 
setup. Elevation can be given rapidly and very accurately 
its means, the divisions on the scale for hundreds of yards bel 
as a rule, larger than on the tangent scale, or yard scale plates 


4, Index plates afford perhaps the most rapid means of lay 
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uns for elevation, being certainly much quicker than (1) or (2), 
Ad as quick if not quicker than (3); the divisions on the yard 
Cale plates are rather small (unless the gun is situated in a high 
i’ battery, as the higher the gun is above sea level, the larger are 
le divisions) and difficult to read. They possess the following 
istinct disadvantage, viz.—if there is any inequality in the 
“vel of the racers, they do not give the correct quadrant 
©vation, but this disadvantage tends to disappear as the height 
e gun above sea level is increased. 
ay" example, on a very low site if there is a difference of level 
1 the racers of five minutes between trail extreme right and 
DS "eme left, this would mean with a 9 or 10-inch gun a difference 
%0 yards at 1500 yards range; under similar conditions at a 
Eht of 250 feet above sea level the range would only be 
ie by 16 yards. In these cases although there would be a 
“rence of five minutes in the elevation when the gun was 
ing reed from extreme right to extreme left, the yard scale of 
igre plate would read exactly the same, ùe., 1500 yards in both 
ei lens. This error does not occur when laying for elevation 
| ‘er by tangent scale, clinometers, or hydro-clinometers. 


lei 


by n comparing laying by tangent sight with laying either 
| ex plate, clinometer, or hydro-clinometer. 
| Fia. I. 
S : 
psy ee 
= ane T=. 
lt SS. oe aa 
=~ Fig, IT. 


4900 OS 2000 WBE, 


Pigg í 
ES: to show advantage of laying a gun by tangent scale instead of by Index 
plate when firing from a height, . 
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l. Any error due to the varying height of tide disappea 


when laying by tangent scale, * ae a 
2. From a high site battery the admissible error in range 


greater when using the tangent sight than with either ind! 


plate or clinometer, because the very act of bringing the li 
of sight on the target to a certain extent corrects an error 
range. ; 

To explain this, suppose in figs. I. and II. that elevation f 
2000 yards is given instead of 1900 yards, which is the tri 
range. In Fig. I. the gun is laid by quadrant elevation, and tl 


trajectory will strike the water at 2000 yards, or thereaboutt 


In Fig. II., though the tangent scale elevation is for 2000 yard 
the fact of bringing the line of sight on to the vessel correc 
this error to a considerable extent, 

The amonnt of correction is the difference Letween the angl 
of depression to a target at 1900 and 2000 yards. 

With a G-inch B.L. gun on a battery 200 feet above sea lev 
range 2000 yards, the admissible error in range of a vessel 
20 feet freeboard is 100 yards more when laid with tangent sca 
than when laid by quadrant elevation. 


With a 9-inch gun 100 feet above a vessel which has be 
overestimated as at 1500 yards range, if the gun were Jaid 


i 


Peet oe ae 7 
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dex plate or by clinometer she would be struck as hear as 
384 yards, but if laid by tangent scale she would be struck 
3 hear as 1324 yards, an additional admissible error of 60 yards. 
lis presumes the gun to have been laid on the water line, 
Nd that the yard scale was made out for a height of 100 feet 
Ove this water line. 
is advantage decreases rapidly as the range increases and 
te height of the battery decreases. From a battery close to 
'€ sea level it entirely disappears. 
"16 must, however, be remembered that personal error is likely 
0 be greater when laying by tangent scale than when using 
"adrant elevation. 
e relative advantages of laying for direction by— 


(1) Gun sights. 
2) Traversing arc. 
a as follows :— a i 
Tie) This is the most accurate method of laying guns for 
bra ction, and should be resorted to on all occasions when 
ing cable, whether the guns are being worked by position 
int Cr or not. It has the disadvantage—that smoke or fog 
er feres and delays the laying of the gun by this means. 
difi Traversing arcs, on the other hand, quite overcome the 
„culties of fog or smoke, so far as the gun itself is concerned. 
th, 8 method of giving direction is also open to the objection 
Dura using it, all the guns of the same group are firing in 
ithe el lines of fire, and the error in direction of the guns on 
zont tlank of the gun of direction will be equal to their hori- 
Use d distances from that gun, unless convergence tables are 
ls not therefore applicable when more than one gun of a . 
and i 18 being fired at a small object, unless it be stationary, 
positi 1€ previous round has been laid over the sights, and the 
“lon of the pointer noted, unless convergence of fire is 


1 


o 
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—Laying Ordnance, 


obtained by the use of a table similar to that described 
page 198, 


ated, that when the pointer is at zero oe a 
of the gun will be pointing true north, if the gun be laid ¢ 
east the pointer i 


ndicates 270°, or if south-west 135°, 
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SECTION IV.—-AMMUNITION, 


N on 1 
pace can be found in this Part for little more than the mere 
mee of the different articles of ammunition used by the 
: ison Artillery. Any officer who aspires to instruct his men 
now a great deal more of the subject than he will find 
The latest edition of the Treatise of Ammunition ; 
Sulations for Magazines, Ammunition Stores and Laboratories; 
] A Lists of Changes, will give all the information necessary, 
le Y must be studied. A 

de not intended that the instruction should be carried on 
Che order given in this Part. a ia ef erat 
Officer should begin by explaining the ammunition of 
¿Ss which the squad are likely to use at company practice, 
i naig each item forming the charge. He will then proceed 
a them how the nature of shell, common or shrapnel, &c., 
ac “cognised, how they are plugged, how the gas check is 
Sie and the shell marked and stored. Next would 
be Mstructions in fuzing the shell. First the sort of fuze 
sety ed, and why others would not do. ` Then the boring 
et 0g of the fuze, lastly the uncapping or withdrawal of 
,, Y piu. After the detail of the ammunition for one gun has 
uld roughly, mastered, that for other guns in the district 
Sepa ® taken in turn. a } 
nto te instruction should next be given on the following 


tree ling, marking, and storing cartridges and shells, using 
by n onal stores provided. de 

e) 7 a action of those fuzes in use. | A E 
$ er instant recognition by their appearance, either as 


re,’ 


N 
d 


gl 
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uzes or in cylinders, and their selection out of many others. - 
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(d.) Securing lids of zinc cylinders and metal lined cases 

(e.) Every man is to beinstructed in the regulations for ens 
safety during laboratory operations. See Magazine Regula 
and Army Forms G. 940 and 949, which are hung up in| 
Laboratory. A limited number should be instructed in er 
ing filled shell and taking out fuzes, 

unners should not have their memories burdened 

details of the ammunition of guns which are not in their Di 
or which they have no opportunity of seeing or using. 


a 
l 


NOMENCLATURE OF ARTILLERY MAGAZINE 
STORES, «o, | 


“ Magazine”—-Building or buildings with passages le 
thereto, in which powder in bulk, and filled cartridges m 
stored, 


“Shifting Lobby.”—The chamber or portion of the ent 


passage devoted to putting on or taking off magazin 
laboratory clothing. : 


“Ammunition Entrance.” —The entrance to the magazii 
ammunition only, 


“Magazine Store”—A chamber within a magazine (if 
vided) in which the hides, wadmiltilts, and spare ma 
clothing may be kept. | 

“Cartridge or Shell Store"— A chamber in which filled 
ridges or filled shell are stored respectively, 


“Powder” or “ Shell Passage.”—A passage along 
powder in cartridges or in bulk, or shell are transported. 


“Ammunition Passage,”—A. passage along which both ns 
of ammunition are transported, 
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Reg, en an ae A ee ee 

|  Ihting Passage” —A passage by which access is gained to 

f MP recesses. 

ng rtridge” or “Shell Serving Roam”—A chamber on the 

i evel as the gun into which the cartridge or shell lifts 

Ge from which the service of cartridges or shell is con- 

y f 

Cartridge or Shell Recess.” —A small receptacle for the storage 

A an cartridges or shell for the immediate service of a gun. 

E pig civing Watch.’—An opening in the door or wall of a 

Wier or shell-filling room, through which empty shell or 

ca bulk is passed, , i 

K ride ” or “Shell Issuer.”—A hatch in a door, or opening 

“o all, through which cartridges or shell are passed. 

ell Urtridge” or“ Shell Lift ”—The lift up which cartridges or © 
are hoisted. 

A Py 3 : d 
: e aller y General Store.” —A store for the reception of the 
a y &un stores of all natures. 

5 ee Store”—A store in a battery for the reception of 
d i its, elevating arcs, and other stores belonging to the guns 
¿ y Wired for their immediate service. 

3 “boratory.»—A building or buildings with passages leading 
in which ammunition is examined, cartridges made up, 


l 
: Shells filled. 


Inj 7) 
whic, Room of Laboratory”—A chamber in a laboratory 
t cartridges are made up and shells filled or examined. 


er 


(gtd. pas s 
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SERVICE POWDERS. 


i The term “Service” jg applied to powders fit for fi 


projectiles, 


Nature, 


———— 


MOULDED. 


Prism, black ....| B.L. guns, 8-inch, Mark VIL; 6-inch, Marks 


and V; R.M.L., 17°72-inch, 12°5-inch, 

10°4-inch ; and primers for Prism! brown 
S.B.C. cartridges, and for E.X.E. cartrid 
except 6-inch B.L. It will probably | 


superseded in gun charges by E.X.E., ex¢ 
for 6-inch B.L., Mark V i ! 


Prism? ..., «e| R.M.L. guns, 17°72-inch and 12'5-inch. 
Prism! brown | B.L. guns, 12-inch to 92-inch and 8-0 
Marks III, chasehooped, IV and VI, } 
R.M.L., 16-inch, Bar 
SBO. nan | B.L. guns, 16'25-inch and 13:5-inch. 
EXE, «| B.L. guns, 6-inch, Marks III, IV, and 


RM.L., 12°5-inch, Marks I’ and II; @ 

6-inch. ] j 

- CUBICAL, l o } 

P..or Pebble...) R.M.L. guns, 12-inch, 35 tons to 80-pr. J 
Deals an wet B.L 


:» G-inch, 80-pr. to 12-pr. (7 cwt.), % 
4"7-inch Q.F. guns. It niay be used inst 

of P. powder when the latter is not availa 
Pe e] R.M.L,, 12°5-inch, Mark I, S.S. E 


QE wae +] 3-pr. and 6-pr. Q.F 
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we - 


Heaxcraneo, 

7 ids «| S.B. guns and mortars, the ureters for shrapnel 
oe ahh shell having the bursting charge loose in the 
| l head; and as a substitute, in case of emer- 
RLG gency, in P. mixture for F.G. 7777" > 
ae „| R.M.L: guns, 9-pr. to 64-pr. (except 13-pr. and 


15-pr.) ; R.B.£. guns 6-pr. to 40-pr. 
RLG. ao] B-L: ee 10 oz charge for star. shell R.B.L., 
6-pr. to 7-inch; ; R.M.L., 9-pr.. and 15- -pr. 3 
©- R.M.L., howitzers, 8- inch, G'6-inch, and 
ro) 63- inch. In LS. it may. be used for any 
guns for which R.L G.*.is employed, should 
the latter not be available. i. .:- 
| Made in India, for R.M. L. guns, 25- “pr to 80-pr. 3 
RLG and S.B. guns. |. 
MA | RML. guns, 13-pr. to 64- pr. (except 15 -pr. J 


: lr and g 5-inch; :3-inch howitzer, when exist- 
MO ing stock of RG? cartridges i is 3 used. Up. 
rq sej l- inch Nordenfelt gun, O 
oen „| S.B. small arms, 7-pr.. RM.L. gun, “and for 
A bursting charge. of shrapnel, shell. having 
REG bursting charge in the base. 
oO) THe ael Snider, S.A. ammunition, 7-pr. R.M.L. gun, 
E e and for bursting charges of shrapnel shell 
RP >>> when F.G. is not available, = 
vee | Martini-Henry S.A. ammunition, and machine 
guns of small arm calibre ; 4-inch R.M. L. 
howitzer ; 7-pr. R.M.L. gun, and for filling 
shrapnel "shell having the „bursting charges 
in ine base. = + 
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nate ek ee 


ISSUE. 


Moulded powder is issued in cases, powder 100 1b., made 
wood lined with zinc. $ 

Cubical and grained powders in barrels enclosed in waterpro 
bags holding 125 Ibs. of P and P”, 110 lbs. QF. R.L.G.4, a 
R.L.G.4, and 100 lbs. all other, 


* CORDITE. 


Cordite is a compound of nitro-glycerine, gun-cotton, a 
mineral jelly. It is manufactured in long cords of a diame! 
suited to the gun for which it is required. The various sizes el 
distinguished by a fraction, the numerator of which gives t 
diameter in hundredths of an inch of the die through which t 
cordite is pressed, and the denominator the length of the stic 
or cords in inches ; thus, 4, means that the cordite is ‘05 in 
in diameter and 11 inches long, 

Cordite charges are made up like bundles of sticks. 
prevent “ hang-tires” they are primed with F.G. powder, 


DIRECTIONS FOR MAKING UP CARTRIDGES TON 
RIFLED ORDNANCE. e 


A ast Cloth is used for all cartridges, except for those nenda 
elow. , 
Serge for B.B. cartridges for land service if silk cloth is Y 
available, except for blank cartridges. 
Serge cartridges for R.M.L. or R.B.L. guns, which may be, 
store, will be used up according to orders issued from time? 
time on the subject. | 
Shalloon will be used for the 7-pr. R.M.L, cartridge, 4 4 
6 oz. and 80z.; 2°5-inch R.M.L. cartridge 6 oz, ; 15-pr. RM! 4 
9 oz. cartridge ; cordite cartridges under 3 lbs. (p. 50, Treat” 
on Ammunition, 1897), and 6 and 3-pr, Q.F., saluting. 


Et reo RD 
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I. FILLING. ~ 
Cartridges Filed with Loose Powder, 
C 


p are will be taken to see that cartridges are not made up 
"hi weather, (sce para. 152 Magazine Regulations 1894, 
per: ‘should always be consulted before commencing laboratory 
ahd Pona) that they are properly dry before being filled, 
Fn he proper charge is carefully weighed out, and inserted 

y Jeans of the “ Funnel, copper, cartridge.” 
of artridges will be choked by drawing together the mouth 
che 4 cartridge into several plaits with a magazine needle, 
or a ed with three strands of worsted for serge cartridges, 
to Hi two strands of silk twist for silk cloth cartridges, up 
art lb. inclusive ; after drawing together the mouth of the 
t ridge, three turns will be taken round the plaits, and 
la Choke thus formed will be further secured by passing 
below cole three times through it alternately above and 
chok the turns, thereby stitching down the turns round the 

€ at two points equidistant from each other. Charges 
14 Ib. up to 85 Ib. inclusive, without beckets attached, 
e three strands of silk twist passed round the plaits, 
e times, and the needle passed through the choke four 
und ke Making three securing stitches. Charges from above 141b. 
empanada, with beckets, will have the choke first formed, and 
be ay secured by taking two turns round the choke, the 
taken drawn tightly in on both sides, then three turns will be 
becket quo the choke, the needle passed through the choke and 
should rbd times, making four securing stitches. The becket 

orm aloop about 35 inches in length over the choke. 

$ Cartridges will be made up to their proper lengths and 
18 to ers by means of the hoops, which should be drawn tight so 

Make a firm cartridge, 


requir 
thre 3 
tin 


liam 
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cartridge is then reversed, and after the wood bottom j 
taken out, it is placed on the scales, and the necessary pri; 
removed from the top layer, or added to it, until the weight Hf 
-correct,* an empty cartridge being placed in the scale with t t, 
weights to contpensate for the one containing the pow UN 
The superfluous choke is then cut off to within 1 inch Al 
the top layer of prisms, a few vertical cuts are then made 4 
this overlap, which is turned in until the edge is flush with t 
charge ; the top is then placed on and secured at each side, Y, 
then oversewn round, with two strauds of silk twist. Tho teh 
and bottom of the cartridge have each a hole in the centre fitte 
with network, which is covered over with shalloon patches, st"), 


on with shellac to prevent the powder dust from falling into wy 
package. = | 


- These cartridges, if necessary, may be made up, b carel 
„manipulation, without using a zine cylinder, by alin up A 
prisms on a wooden bottora cut to the same shape as the cartridé, | 
CARTRIDGES, Prism.A~—The required number of prisms il 
be built up in layers on a wooden bottom the same ha ye as 
cartridge, the empty cartridge drawn over the Whole, and w 
remamiug operations proceeded with the same as with Prish 


with the exception of the zine envelope which is not require 
Prism.? oat 


pe 


TI. Mo: DG ol ) 
farkina AND Gaona FILLED CARTRIDGES. y 


sty y cil! 
ee pe when filled will have the nature and weld) 
1 ter which they contain marked on the side in ae 
printers’ ink, the letters bei F = j 
’ ers being one inch long, and must be ct 
Lu Y 


fally weighed 
g and gauged as t i 
i s to leng Í ý 
must not be used, as it holds fire ne eee sad 
* In maki: "tri : 4 
ieencitangs jie os An a = Prism powder, the top layer should not cote 
. complete vertical tiers of Abate hed of prisms in a complete layer, ove or iil 
number in the top layer, eing taken, if necessiry to make up the 141 


aa 
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a rt cine 


ie record of the powder used with the maker's name, lot, and 
leg of filling will be found marked on the package in which 
Ay attridges are despatched to stations. 
With Shalloon and silk cloth cordite cartridges will be stencilled 
tin the lot number of the cordite, in addition to the informa- 
Siven on the package, 


III. Issue or FiLLeD CARTRIDGES. 


{, N 
t ettidges for the 7-in. and 40-pr. R.B.L., 64-or. and 80-pr, 
ued ¿20d 4-in. and 5-in. B.L. guns, R.M.L. howitzers, are 
mM metal-lined cases. 
(y he are of three sizes, whole, half, and quarter, and weigh 
Cane 30 lbs., and 18 Ibs. respectively, 
nd, “idges for R.M.L. guns, 7-In, and upwards, and 6-in. B.L, 
‘iu pP Wards, are packed in zinc cylinders, which may contain 
tr. Whole, half, or quarter charge, according to size. They 
ip, 5 cases to carry the cartridge from the magazine to the 


\ 
R ~ 3 a j t 
“URING LIDS OF ZINC CYLINDERS AND METAL 
LINED CASES. 


t IT., Section V., Regulations for Magazines, 1894. 


Kg 
Inge 
tions are also printed on the inside of each lid, 


Struc 


Wi STACKING ZINC CYLINDERS. 

ting cR Cartridge cylinders containing cartridges are stored 
Nite % their sides, the number of tiers in cach stack WHI be 

as follows — 

Vin 
derg containing < 60 to 100 Ibs., 3 doo. 


over 100 lbs., not to exceed 3 in height 
less than 60 lbs. ,, 5 3 


~< 
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When stacked on their ends, which is always preferab! 
storage room permits, thin battens of wood will be placed 
them to prevent the handles injuring the bottoms of i 
packed over them. These battens are not necessary for cylin! 
with screwed lids having handles at the side. Stacking on 
ends is preferable, because if stacked on their sides, unless 
points of support are under each end where the cylinder 
strongest, or along their length, they become so dented that 
cartridges are difficult to extract. ` è A 

When so stacked the height of columns is not to exceed : 


For quarter charges en su 5 cylinders. - 
» half a VE aia Ga? ig 
„ full is waxy aah 3 


29 
Brass and metal lined cases will be stacked on their sides 
height not exceeding 11 feet. 


DRILL CARTRIDGES.* 


Drill Cartridges B.L. and R.M.L. are a special manufath, 
and are issued complete. They are of same shape and dime”? 
as the service cartridge they represent, and are brought", 
the required weight by means of a cast-iron core. ` 

Those for R.B.L. guns are of wood covered with felt and lory 
The base of the cartridge is shod with copper, and they” 
duminy lubricators with stalks to screw into sockets 1. 
` cartridges, 


MEANS OF FIRING ORDNANCE. | 


Except when firing by electricity, all R.M.L, radial Y% 
guns and howitzers, and all R.B.L. guns are fired by we" 
copper friction tubes; the latest pattern is the solid draw? y 
which is usgl for all natures, and supersedes the long; y 


and special friction tubes, none of which have been ™, 


_ * For Q.F. guns, see §§ 5856, 6509, 


Section IV.—Ammunition. 
e E 


ies os since 1887, but- there are still some of them in store ; 

Tul, ill be used up as follows :— ; 
ey friction, copper, long, for R.M.L. 7-inch and upwards. 

r R R ” » short `, guns below 7-inch, and 

Tub L. guns. ; 

y incl, cian copper, special short, for R.M.L, 7-pr. and 
he SUns, 


tube, friction, copper, solid drawn having been found 
dl rt for use with war rockets, the tube, friction, copper, 
Prewitt Mark II. will be retained in the service for use 
etri, any of the above natures of ordnance are fired by 
tept ity the tube to be used is, Tube, electric, No. 10 (quill), 
es With guns on H.A. mountings, which are fired with tubes, 
vn taling, electric P. These tubes being of weak construc- 
mtj t be handled with care, when joined up, and lowered 
ill „to the vent as far as the projection on its own head 
b joine? as, should the head project and be unsupported, the 
Wider. iS liable to be broken off without igniting the mealed 
m: + Should a vent be too short to take the entire tube the 
udg ut may be removed. A turn should be taken with the , 
On) ionad the lənyard guide or cascable to relieve the head 
y Neo e strain caused by the weight of the wires, should it 
ly ““S8ary to remove an unfired tube it must be done care- 
tomes the upper quill containing the electric bridge easily 
ints 8 detached ; Should this happen, and any of the lower’ 
elo As pulled off and remain in the vent, either one or more of 
to efie Joints must be removed from the next tube, to allow 
Wi h er to the full extent. l l 

; Pa saral-vented guns ; vent-sealing tubes are used. 

"164 lal-vented R.M.L. guns are 10'4-inch, 12°5-inch Mark 
eh, ee » and 17°72-inch. These guns, except? the the 104 
I, en fired with either a tube, vent-sealing, friction “V,” or 
| 1U-sealing, electric “Y.” : . 


0 sho 
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a 


The 10°4 inch gun is fired with the tube, vent-sealing, e 
ét P » 


All B.L. guns 4-inch and upwards are axial-vented, at 
fired with tubes, vent-sealing, percussion, or tubes, vent-sé 
> » y 

electric “ P, 


Drill tubes of all the above natures are issued for use a 

and for instruction in firing ordnance, 

3-pr. and 6-pr, quick-firing guns are fired in similar m 
to a rifle, a percussion cap being fixed in the base of the 
ridge case. The 12-pr., 4°7-inch and 6-inch are fired electr 

y means of an electric primer screwed into the base 

cartridge case ; for percussion firing an adapter to take a 
percussion tube js substituted for the electric Primer 4 

- lanyard is used with them. . 


Electric tubes (except when using position finder) are fit? 
the battery, electric firing, 3 cell, Leclanché, or the batter 
key, test and firing, 

PROJECTILES, 
DisTINGUISHING Marks, 
The following are the general rules for distinguishing Py 
on projectiles :— | 
(1) Tips. 
Shot (except case).—To have white tips, 
Common and palliser shell.—To have black tips, 
Segment and ring shell.—To have blue tips, 
Shrapnel shell, —To have red tips. 
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(2) Bands, 


pL 
A be Projectiles.—To have white band round head. 
A fill r-piercing shell.—To have two white bands round head. 
he, led shells,—To have red band round head. 
t Shot with steel balls.—-To have white band round body, 
'e, projectiles,—To have yellow band round body, 


(3) Bodies. 
helly 
) 


è tae high explosives to be yellow ; all other projectiles 


(4) Star, 


Nte 
E Shells to have a star in red on a white dise, on the shoulder, 
ise Hed shells will be marked with the date of filling, and at 
en fi, Sre means are available with the monogram, except 
e Word by R.A. Filled common or double with bags, with 
Used Bag,” and with a red disc 1-inch diameter, if primers 
sw Mud with “P” if filled with P and F.G. mixture. 
Noor lich have been emptied will be marked with “E” and 
Ug ta of station. 
ñe of p. be stamped on the base of cast steel and F.S, on the 
Paliso, "ged steel projectiles, 
Whtey . velghted with sand and armour-piercing shot 
head With sawdust aud small shot, will have “ W” in white 
All pre nd also stamped on the base plug. i 
bruar Jectiles G-inch B.L. and upwards manufactured since 
ion ¿491 are issued with the cannelures undercut for the 
bet reon p smenting strips, and are stamped with the letter 
t the first and second cannelures, 
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STORAGE OF FILLED SHELLS IN CHARGE ] 
THE ROYAL ARTILLERY. | 


1. When fitted for gas-checks. . : 
Filled shells will have the gas-checks, if attached by 
fitted before being placed in the shell store. The automatic! 
check is not attached to the shell. 

In storing filled shell (9-inch R.M.L. and upwards), i 
are to be placed on their bases, resting on the gas-check P, 
and prevented from falling over by two pieces of wood, 9 
square placed one on each side of the nut. Filled shells 0 
calibre and all shells at Nova Scotia will be piled. j 

The front row of all filled: shells, 7-inch R.M.L. and up 
should be so stowed that the transporting barrow can be 
veniently run under them. The front row will be placed 4 


: . “oe 
the 2nd row, and the shells the followin g distances, from © 
to centre, viz. :— 


10" se Mie whe Wem 7 adhe Be 
EN ; y L2 


... .... e... 4 eosa 


11”, 12”, and 125”... Jis nA hee 22 i 
l 4 
i 


t 
T : : ay 
he pieces of wood, or “battens,” being placed so ® J 


parallel to the axle of the barrow, in order that when Y g 
18 tipped back the front batten may be removed to mak" 
for the tip of the barrow. When there is ample roo” a 


shell store the whole of the shell will be stowed as abo'” 
4" from row to row, 


2. When not fitted for gas-checks. 


- Filled shells for 7-inch R.M.L. and R.B.L. guns and Y 
will be placed upright on their bases in the shell store- 


$ 
p* 
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illeg Shell of less than 7-inch calibre will be piled. —— 
wea tied shell 6-inch and upwards will be stored on their 
By “Aenever possible, 

ving" filled shel! below 6-inch calibre will be piled, each layer 
jury $ 1 the opposite direction to the one below to prevent 
Y to the driving bands. 


COMMON SHELL. * 


0 
at mon shell are designed to contain the most powerful 
at o 8 charge possible, and are made either of cast iron, or of 
Arge. Sed steel; the latter allows of a greater bursting 
e al as the walls of the shell can be made thinner ; steel shel] 
ing Mot so liable to break up on impact. Forged steel shell 
t Du ended for armour-piercing, are made with small capacity 
The ting charge, oe 

th 2 Are used with all garrison guns and are lacquered inside 
ML q lacquer, Bags are used for the bursting charges in all 
Warda mon shell 16 pr.’ and upwards, B.L. 4-inch and 
Po, > and R.B.L. 40 pr. and 7-inch. 


“tion viet of shells and bursting charges, see Part III, 
y . . > 


on 
"MON shell is used :— 


° disable the personnel and destroy the materiel of the 
i enemy, ; e 

ri Filling Common Shells, 

y ll Shellg 

h 


at th before filling should be carefully examined inside to 

8 burma Y are clean and dry ; in using the copper scraper for 

All nie? fare must be taken not to injure the lacquer, ©: > 
IPG se ae sn aes shells are to-be filled with P, 
: ers, - See 14, A Se e O 
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The following are the proportions of P. and F.G. powder 
be inserted at one time into the various natures of shells +7, ` 
NATURES. PROPORTIONS. iC 

13°5 inch B.L. and above ww about 8 lb. P. then 20 02 dí 
12°5-inch to ll-inch  .... » 5lb. P. , 12 0224 


10:4-inch to 8-inch ae me p 4P p 10 0% F 
6-inch B.L. on nae ate » 21b.P. „ 8 0% pé 
7-inch to 63-inch si šivi » 21b. P. „ 50% AG 


40-pr. R.B.L. Bs dE Lib. P. n 4g 
5-inch and smaller natures, | Fill with P. and then, 
except 40-pr. R.B.L. the interstices with I Ge, 


Filling Shells, Common, with Bag, through Fuze-hole. y 


Remove the plug from the fuze hole, place the filling- 
the bag, insert it through the fuze hole, taking care not 10 y 
the end of the rod through the bottom of the bag ; carefully ya 
in the bag until the neck only is in the fuze hole, a portion. “$ 
kept outside, as the whole bag must not be allowed to $ V A 
the shell during the operation of filling, then withdraw ye 
and insert by hand the proportion of P. powder as abo“ h 
the nature of shell. Place the funnel in the fuze hole, P™ jie 
filling rod down through the funnel, and pour in the pror: ie 
of F.G. powder, moving the filling rod up and down to at M 
the passage of the powder through the funnel. Take ony ib 
funnel and rod, lift up the bag and jerk it, so as to “pe , 
powder well down to the bottom and to open the bag. jig 

Repeat the process as above, each portion being : 


stirred and pressed with the filling rod. a 


When the shell is quite full, withdraw the funnel g 7 
filling-rod and tie the neck of the bag with twine close to not! 


of the fuze-hole. A piece of twine is attached to the nec tot 

- bag for this purpose, it must be shifted to its prope! po nook | 
necessary. Cut off the superfluous choke and push t Z paet 
the bag well down, and to one side of the fuze-hole 5 
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Sei l 
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$ Shell two “Bags, primer, filled seven drams,” or more 
he ere is room, then screw in the plug, taking care that 
|  ‘Nze-hole is clean and the plug lubricated. 


filling Shells, Common, with Bag, through the Base. 


Ace the shell upon its point which may be inserted in a block 
ig eet hollowed out for the purpose, or in any other conve- 
place, 


len standing the shell upon its point pass the holder, shell, 

"ney or “studless” of the size required over the base, and 

Man Up the bolt, then hold the handles firmly while another 

Vow screws the base plug with the “Wrench, base plug.” 

y. g Top in three “Bags, primer, filled seven drams.” 'T'he 

ty $ uch shells take one “ Bag, primer, filled 10 oz,” and the 

heey teh being prepared for a base fuze, has one primer 

Í ha after filling. . 

Wa re the bag and fill the shell as when filling through the 

Koa ole, but no bags, primer, are to be inserted after filling 

| Wit When a base fuze is used, as in the 4*7 inch shell. 
eath B.L. shells which take a lead disc, after screwing in 

Bos ase plug, insert the projection on the lead disc in the 

W din the plug and hammer it tightly into its place. There 

Rel We sizes of lead discs issued, the size taken by each 

t Brey Mg shown in para. 441 Mag. Reg. 1894. . Their object is 

he ent the flame from the charge of the gun getting past 

| Wiggends of base plug and so causing premature bursts, 

[NE “i: B.L. shells fitted with an adapter in the base, the lead 
‘he Und it (if there is one fitted) must be cut out with a 
the Chisel and hammer, and the adapter withdrawn as well 
Wily plug before filling. After the bag is choked, the neck of . 
Yer Passed through the adapter, which will be lubricated 

W be pred home. After the plug is inserted a new lead ring 

tie d ammered in. The lead rings are of two sizes, and are 
a M para. 441 M ag. Rega, 1894. 

SAd) F 
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~~ These shells are made for all calibres of garrison guns, bu 
only issued to works who:e armament comes under Class 
pp. 303 aud 335, Part TL, Sec, XII, Equipment Reg., 1896, 

The body is of cast iron, cast or forged steel, with a chal 
inside the hase into which fits a tin cup to contain the bur 
charge, over this is a wrought-iron disc with a hole in the c 
threaded to receive a wrought iron pipe, the walls of the $ 
‘are lined with brown paper and filled with sand shot excep! 
6-in. BL, 40-pr., and 7-in, R.B.L,, 64-pr., 80-pr., and 6" 
-L.M.L. which have mixed metal balls, the interstices bet" 
the balls filled in with resin; the head is made of Bessemer Y 
lined with wood, let into the head is a gun-metal socket; 
lower part of which fits into the wrought-iron pipe; the int 
is tapped to receive the primer, the top threaded to the 
gauge. 
` The shrapnel shell is made to carry as many bale”, 
possible, and is given a burster ouly sufficient to open the ; 
and release the bullets. 

Shrapnel shells are used exclusively against the per”, 
of the enemy when beyond the effective range of case shob' A 
on land fronts, agaiust troops in the open and sometin/ 
search them out behind cover; on sea fronts, against m° 
boats, on or between decks, or in the rigging of ships. | j 

Time fuzes are nearly always used with shrapnel 2 | 
targets in the open. l : 
, With. percussion fuzes, not only is the velocity of the | 
réduced by. the graze, but as it rises from the graze. 
‘bursting, the balls are thrown upwards and are liable Y i 
‘over the heads of troops aimed at. 7 : 


* As, however, the flatter the ‘trajectory the more effet! 


A 
e 
y 
percussion shell, it. may be possible with’ the new high v i 
guns'to use percussion shrapnel. with considerable effect: * 


i 
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N 
OT ae otion TV Ammunition, 
truga firing with a view to penetration of very light 


Pint ie Percussion fuzes must be used, with shrapnel. They 
wt th tall y break up on encountering very small resistance, 
Eoin ursting charge being small and in the base, if not fuzed, 
A wher. e ignited by the shock of impact, and observation 
im CT they are passing through or breaking up outside will 
possible, paz a 
ta A experiment against a structure representing the section 
Msispo  rmoured portion of a ship, the iron sides of which 
f rtion of one portion of two $-inch iron plates and another 
X dun ot two }-inch plates, a 9-inch R.M.L; shrapnel damaged 
l the 'My men, dismounted the gun on the far side, and blew 
It wil Ummies at that gun to pieces. gon on 
tk cop, Penetrate about one-third of its calibre of wrought iron, 
- Ong p of dispersion is probably less than that of common shell. 
Do ity unction of heavy. time shrapnel is of some importance, 
Fop 1 “tion against the lighter torpedo boats, guard boats, &@. 
E De Peavy shrapnel a length of burst of 150 yards short will * 
ther ¿Ad there is an ample margin of destructive effect’ on 


> 


tae 7 ; 
Way, Y, Unless the pace of the ships is slow and the range 
| Wetate l 4 


| l A, tine shrapnel the object to be attained is :— goes 

ALS SAnst an extended front to burst the shell so that ‘its 
tch poyer „effectively, that is without being too scattered, as - 
Mickey ce laterally as possible consistent with their having 


cep formation to open'the shell so that the 
ier Las the breadth is covered by the balls. ia 
he b y. Shells depend for their effect on the striking «velocity 
(Za Sand splinters disengaged from the shell on bursting: 
| ae dt) | ata 23 
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the higher the velocity the more effective the shell, because 
only is the angle of descent for a given range less, and the $ 
covered by the balls therefore greater, but the penetrative p° 
of the balls is also increased. 

When the shell opens, the bullets at first travel forward © 
the velocity the shell had at burst and they would move i! 
original trajectory of the shell, were it not for :— 

1. The disturbing effect of the bursting charge. 

2. The centrifugal force imparted by the rotation of the al 

3. Loss of velocity greater than that which the shell” 
original condition would have experienced, due to the diffe”, 
in form and weight of the fragments, 

The trajectory of the centre line of the cone (especially 
the new B.L. guns) falls very little below what would have f 
the trajectory of the shell had it not burst. ; 

Hence the destructive effect of shrapnel may be said 
depend upon : -- 
"1, Its velocity at burst. 
2. The distance of burst, 
3. The angle of descent. 


r: : eects att 
4. With percussion shrapnel the angle of ascent after g’ 


1. Velocity at Burst, : j 


As on its velocity at burst depends the velocity of f 
balls, the higher the velocity of the shell the greater dep? . 
balls of the same weight and form cover with effective f!® 
heavy ball will retain its velocity longer than a light ore yl 

The least velocity which a heavy shrapnel ball should he p 
ee to be effective may be taken at from 330 to 400 f 
second. i 

The remaining velocity at 4000 yar 4-pr R i 
Mark IJI. Shrapnel shell is about 735 ae eee and i 
of the heavy R.M.L. and new type B,L. guns varies fro", a 
to 1200 ft. per second. Bo eas E 


| , 3 a 
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A ra then as the penetrative power of the balls is con- 
.. ““ the shells will be effective beyond these ranges. 


2. The Distance of Durst. 


t ste distance at which a shrapnel should be burst in front 
he fect so as to obtain the greatest effect, is influenced by 
(a) "Ing considerations :— l 
Moca hat the balls when released 
if q In a conical shower, the angle 
"asin Cone being from 8° to 16° in- 
b) Ñ with the range. : 
ery 1; at the axis of the cone falls 
he” „ttle below what would have been __. Ac. 
ej Yectory of the shell, 150 vos suont2z/eros A 
That the diameter of the cone l 
ti 1 lum ranges is from :14 to ‘15 
(a) ngth from point of burst. R 
lat the longer the range the !00vos snort 15 vos A 
ecomes the angle of descent 
MO) T} less the velocity of the shell, 
leg, ¿96 the striking velocity of the 
bey ae Should not be Jess than 350 ft. 
i second A ; 


Ao, 
200r038 SHORT SOYOSA 


dh q 


AG, 
50 vos suoat 7409 A 
M mg for example the angle of the 
a the, SDersion of a shrapnel to be 
Mort qu (See fig.) if it burst 50 yards 
‘ten q, Object, the spread of the bullets 
and a Over about 7% yards; at 100 
Arda thet 15 yards; at 150 yards short, 224 yards; at 200 
lb ig the £,30 yards. l 
"det k lerefore evident that the shell should be burst close to a 
ai oe great depth with very narrow front, further otf 
st greet having breadth and depth, and still further off 
One with an extended front but of no depth. 


PART I;—Instruction. 


Section 1V.—Ammrnition. 


It should further be noted that as the range increases so 
the ‘cone of dispersion of the balls, because the velocity. of y 
shell through the air decreases more rapidly than the velocitf 
rotation due to rifling. SA panes 

: The angles of the cone of dispersion at various ranges obs 
following guns are found to average from 8° to 13°, - n 

Effective distances of burst when the object has breadth, $ 3 

time fuzes are used, would be :— : 


| 8 BE 
l R.M.L. B.L. c= 
i Yards, | ` Yards | Yards va 
—— —; — == 

` : Medium, Heavy. | Medium. Heavy. : S 
_* Uptol000: ue 100 to 250 150 to 250 = j? 

+ 1000 to 2000 ee i 75 to 200 120 to 200 ‘ 
| 2000 to 3000 —.., wor 50 to 150 100 to 150 $ 

' 3000 to 4009 l 


oe e. ' 25 to 75 50 to 100 


i . dl 
A,’ considerable percentage of bullets must always *%, 
Letween the gun and the object. l 


Tabl i sous oo” 

able representing the front covered laterally by variou 

at various lengths from the point of burst :— . 
Cone of | o 
ene ou: : ) 
dispersion. ` |: 20 40 |. 60 80 ae aea Nest ag 2 er 

soo a e e e e rl e l e 

ge 8:4 | 16:8 | 25-2 | 33-6 | 42° | 50-4 | 58:8 | 67°2 | 75:8 

92 9-3 | 18-6 | 27-9 | 37-2 | 46-5 | 55-8 | 65°1 | 74°74 | 83 ‘6 

109 10:5 | 21°0 | 31*5 | 42-0 | 52-5 | 63-0 | 73°5 | 84:0 | 94 0 

15 15°0 | 30-0 | 45-0 90°0 [105-0 {1200 {135 


75°0 


ry 


1 . Pa 4 
ts £ 


: 3. The Angle of Descent. TENER E w! 
«The angle of descent has considerable influence on mery 


of shrapnel. uré 


id . l "obt 
tif it is great the lower part of the cone strikes at such a2 i col 
angle that there is little ricochet, and the upper part of th 
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to ace ee 

ct but little space before grazing. Supposing.the angle of 
You Nt to be 6°, the lower part of the cone with an 8” opening, 
rea] raze at 10°, and the velocity of the balls would be 
toni, reduced after ricochet. As the angle of descent increases 
thea erably at very long ranges, the balls of the lower half of 
¿ “Me would hardly ricochet at all. 


he 4. The Angle of Ascent. 
i) 5 will vary with the nature of the ground, with its slope 
thane th the angle of descent. Even under favourable circum- 
ae) the angle of ascent is so great that all the bullets will 
ha ¿SUy pass over a G-foot target if as far off as 25 yards from 
it te. A quick or slow acting fuze also tells on the effect 
butte etcussion shrapnel ; the sooner it bursts after graze the 
he effect, i 


Re FILLING SHRAPNEL SHELLS. 
Ug plove the plug from the fuze-hole, and after seeing that 
ty, vze-hole is clear of any dirt, and that interior of shell is 
Mire” Insert the leather funnel and pour in the bursting- 
‘hig? Which has been previously weighed out or measured. 
lyg Must be done. gradually, for if the whole of the. 


ker ls put in at once the tube will probably become 
nga The shell should be tapped on the side with a 
t) 


w | Mallet, until the whole of the bursting-charge has passed 
¡op S tube, taking care that none of the powder is left at the 
the of the socket. Drop in the metal primer and, by means 
eh g i rapnel screwdriver, screw it tightly into the tube, and 
“ew in the plug. l 


Ma. - SEGMENT SHELLS, 


i 


1 
| 
t 


havi or R.B.L. guns only. They differ from common shell 
y $ a lining of cast-iron segments, are lacquered but ‘do 


toati ags. They are shorter than common shell, and ‘the 
ng extends somewhat farther over the base. . 
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Filling 40-Pr. and 7-ínch R.B.L, Segment Shell. 


These shell are filled in a similar manner to the R.M” 
studded common, except that bags are not used ; after filling 
wad of papier mâché (termed G. S. wad) is driven into the f¥ 
hole to prevent the powder getting into the screw threads ; ? 
not necessary to remove this wad before fixing the fuze. 


f 


STAR SHELL. 
Will be found in the equipment of the “Armament. b 
General Defence ” in Garrison Artillery Service. wot 

They are made for 8-in., 6'6-in., 6°3-in., and 4-in. howit#4y 
for 7-pr. and 2'5-in. R.M.L. guns, and for 12-pr. B.L. guns. i 
description, use, «c., see Siege Artillery Drill and handbo 
of the ordnance mentioned. 


PALLISER SHOT. | 


p 

Are made for all B.L. guns 4-in. and upwards, and all RM ' 
gms 80-pr. and upwards.: yil! 

They are ogival pointed projectiles, the head being made ‘yi 
dense, those of cast-iron being cast in an iron mould, called 4% gb 
the body in sand, which makes it less brittle; they are ¿st 
hollow and plugged. Projectiles, similar to the above we inf 
one time issued as shell with bursting charges, but the bur ith 
charge has been discontinued, and these shell are now fille 
an equivalent weight of sand and treated as shot, see $ 503% 


ARMOUR-PIERCING SHOT. 


f 
: rol 
-Are made for B.L. guns 5-in. to 16:25-in. ; they difer $ nt 
Palliser shot in being made of forged steel, and hav”? 
lifting hole in the side, 
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A CASE SHOT.* 


Weigh? shot is an iron cylinder full of balls, which vary in 
the}, t with the calibre. When fired it breaks up at once, and 
alls are projected with a considerable spread. 

Tun, ose for B.L. and R.B.L. have studs of soft metal, soldered 
Ore; the base, to prevent them being rammed too far up the 
ie oading. 

for th, case for the 7-in. R.B.L. is used in the 7-in, R.M.L,, that 
ty, © 8-in, gun serves for the 8-in. howitzer, and those for the 


Bate 63-in, howitzer, and 80-pr. R.M.L. are identical, The 

“The gun and howitzer also fire the same case shot. 

rojet Pr: S.B.B.L. has a special case shot, and is the only 
la ile fired from that gun. o 

on, Case shot for R.M.L. guns, 7-in. to 12-in., 35 tons, are 

Orde, One-third the weight of the other projectiles, and, in 

| For net sufficient recoil, two are loaded together.. 

| Ate the L. guns, and R.M.L. 12'5-in., and heavier natures, they 

| \ Case Same weight as the other projectiles. 

at o hot from heavy guns would generally be used against 

“fectiy, bodies of troops. With heavy R.M.L. case the limit of 

wl oe range is about 900 yards. B.L. case may be employed 

Jang SEY ranges. The 92-in. B.L, case is effective at 1,100 


i Sh SPECIAL CASE SHOT. 

Now. ot, R.M.L,, Case, special, is approved for 9-inch guns and 

fo Pen with chilled iron shot weight 3 1b. 93 ozs., and has 

US i etrating effect against steel plates of torpedo boats at 

stg rove to 600 yards. Cordite charge has been approved for 
Jectile with 9-inch guns, $ 8025, ! 


a ene ee 


* See § 7611, 
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DESCRIPTION OF FUZES. 
Percussion Fuzes. o 

A percussion fuze is one that depends upon impact or graze f 

its action. mv 
Direct Action.* § 

It acts equally well with high and low charges. * 

It is prepared by the removal of the metal cap or Si 
plug; this should not be done until the shell is inthe bore 0 
M.L. gun, or is about to be entered into a B.L. gun. 

The fuze acts on direct impact, and on graze only when 
angle of descent is not less than 10°. a! 
Great care must be taken to see that nothing shall pre's i 
the diaphragm in the head of the fuze after it has been a 
capped. w 
Mark III. is the only pattern allowed to be used with an 
loaded by hydraulic rammers.: It differs from previous pa e 

iu having a screw safety plug instead of the metal cap y 
enabling ‘the fuze to be kept in filled shells covered by a wat ant 

Mark 1.* or Mark IL fuzes only are to be used over ! 
ranges. 


afet 


e 


Petitman, G.S. a $ 


Is made of gun-metal and threaded on the exterior to thé 
gauge. pre 
This fuze will not act on graze, neither will it act when 


with reduced charges. . jat 
* Tt has no safety ] pin, and the only preparation necesar 
screw it into the fuze hole. * eke: ae 


o es y 
* When practice is carried out over land ranges or sands where any blind 8 oi 
liable to be left exposed by the tide, R.L. fuzes are to be used with 8C-pr- , 
and 64-pr. guns instead of direct action fuze. oe 
5488.: Mark J. fuze obsolete. - a tit ER 
$ 5572. Mark ]. to be altered to Mark 1.* 


To face page 91, 


FUZES USED WITH CERTAIN GUNS. 


| ee ER 


_ | pistin- | Paragraph 
Nature of Fuze guish- ld a Nature of Ordnance with which used. 
ing No. | War stores. 
AAA A OR PP a 
PERCUSSION. 
Direct-action, Marks 3 1+5572 Metal...{ R.M.L. 40-pr. and upwards, All rifled 
1*, IL, and IIT 115216 howitzers. B.L. 5-inch and upwards. 
i 1115593 R.B.L, 7-inch. See $ 6740, List of 
5788 Changes. 
6274 
6740 i 
i 7635 ¡ E . 
fettman's G.S., Mark II 5 3200 „ ...| R.M.L. 12 (of 25 and 35 tons), 11, 10, 9, 8, 
and 7-inch, when firing full charges, 
To become obsolcte as expended, 
R.L., Marks 1, 11*, 7 112621 2» «+. | R.M.L.7-pr. common, 9-pr. to 80-pr. R B.L., 
111, TIL*, and IV 11*5270 ; 40-pr. Sec $ 5270, List of Changes; T-pr. 
i 1115270 : common, 9-pr. to 25-pr. To be replaced, 
11147175 go soon as existing stock has become 
1V7175 exhausted, by small percussion. 
7635 |For 25-pr. M.L. and 40-pr. R.B.L. com- 
mon shell, the primer, R.L., percussion, 
; Mark I, to be used. 
Small, Marks III* and 8 111*7230 no | R.M.L. 15-pr. and 2:5-inch, and 7-pr. 
v 1V7230 double shell. B.L. 12 to 30-pr. and 
7635 4-inch. This fuze will take the place of 
the R.L. percussion fuze when the stock 
of the latter is exhausted, except 40-pr. 
ae to 80-pr. R.M.L. | 
Pase, Armstrong, Mark 9 7008 a | e| 47-inch Q.F. (Cast-iron common shell.) 
111 i fea 
10 6038 mi... Rifled howitzers, except 5- inch and 
7229 i 64-inch. 
7635 i 
> lar ' : M.L. 9-inch and upwards. B.L. and 
Base, largo, Mark I... 11 8099 ay ee ROY. guns of 6-inch calibre and upwards, 
i for use in cast-steel common shell having 
: pointed hencs: T detal 
: : ae: L. and Q.F. guns -pr. to 5-inch 
Base, medium, Mark 1 12 8100 mye B Le ceap e E Rid 
i common shell), for use in cast-stecl com- 
: mon shell having pointed heads, and 
| Palliser, and oe shells, 
Baso; foe Marks ax eines ” i 3-pr. and 6-pr. Q.F. shell. 
and [il 
ae 11*8229 | 
1117490 | 
R 8229 : 


Nature of Fuze- 


Sensitive, middle, Mark 
I 


30-seconda M.L., Mark I 


15-seconds M.L., Mark 
if 


15-seconds M. L., apecial 
priming, Mark 1 
15-seconds, with deto- 


nator, Marks II and 
Hil 


Middle, Marks I* and JI 


Short, Marks H, 11%, 
and II : 


Distin- 
guish- 
ing No. 


24 


40 


41 


42 


43 


cn 
at 


56 


Paragraph 
in Listof | Mate- Nature of Ordnance 
Changes in; rial. with which used, 
| War Stores. | | 
TIME. 
5638 Metal...) R.M.L. 17°72-inch to 25-pr. > 
5982 B.L. 13'5-inch to 5-nch 
7046 Q.F. 6-inch and 47-inch 
7231 K.B.T.7-inchand 40-pr. All 
7305 howitzers, Allstarshell. To 
be replaced, when existing 
stock has become exhausted, | 
by middle time and percus- | a 
sion fuze, Marks I* or If, B 
3458 Wood...| All crdnance with which | = 
ló-seconds M.L. is used, | E 
except T-pr. shrapnel. o 
Í we 
4045 „o f RML. 1772 to 104-inch, f 5 
4684 7-inch, 64, 25, 16, 9, and | » 
4685 7-pr., also 80-pr., & and|% 
9-inch, studded. . A 
. o 
4686 a el AN RALL. star shell, and | 
7-pr. double shell. | 
4045 » «| RML. 10 and 6'6-inch, 40 
4496 and 13-pr., 80-pr., and gdn ea 
4685 i studless, also studded with 
5132 | gas-check. R.B.L. 7-inch, 
40, 12, and 9-pr. shrapnel. J 
TIME AND PERCUSSION. 
ais Metal... B.L. howitzers, 5-inch, 5°4-incls 
and 6-ineh, and for guns with 
which the middle sensitive tim® 
fuze is at present used, when 
existing stock of the latter h 
been expended. : 
5574 a enl RML. 13-pr. and 25-inch, B.D: 
5382 4-inch to 12 pr., and 12-pr. QF) 
7176 until stock is expended. ToD 
7305 replaced by Mark IV. 
7716 15-pr. and 12-pr. 6 cwt. 


no +... 
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“BL, IL, IIL. and IV. 


short fuze, with one safety pin, which is removed before 
tell is rammed home, it will act on graze or impact.” 


Small, Marks LII.* and IV. 


lodo of gun metal and is threaded throughout, except for 
WED of '3-inch at the lower end which is left plain and 
My ln diameter, It acts on graze or impact. The safety 
“Hould not be removed until the moment of loading. 
Y Base, Armstrony (Mark IIT), 
qe fuze, which is of manganese bronze, ls screwed into the 
ul Y Jeans of the key fuze and plug ‘Armstrong. The 
Ng =D ls then placed in the recess in the base, aud pressed. 
N e ith a hollow drift; but on no account must the cap be 
the get on or pressure be exerted on the centre of the head 
tuze, It acts on graze or impact. i : 


Base, Large, No. II. 


Y ag H ; 
q vde of manganese bronze. The body is screwed outside, 
iy Ul tit either the large or small adapter in B.L, or R.M. L.. 
shell; it acts on impact or graze, and requires no setting, 


Is a 
le B} 


Base, Medium. 


tn : : Ea ee es De 
te we tetial, coustruction, and action it is similar to the fuze 
Po o base, large, but is smaller, and screwed outside twelve 


ber inch instead of nine. 


M Base, Hotchkiss (Marks 11, II,* 1 ID. 
ly" body of this fuze is of manganese bronze, screwed exter- 
Neat th a left-handed screw; the base is formed with a 


ta ou to take the key by which it is serewed into the shell. 
u Impact or graze. po l 
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Time Fuzes. 


The fuze composition, which consists of pit mealed pow? 
pressed into a ring or grove which runs round close tO , 
exterior of the fnze body, burns at the rate of one inch in 


and-a-half seconds, and owing to a metal stop can only pur 
from left to right. 

Sensitive, middle, ‘ 

G 


Is made of gun metal. The lower part is tapped to the yy 
gauge, and contains F.G. powder, The upper part contains, y 
time arrangement. The igniting composition is contained (y 
pellet, which is retained in position by the projections on 
other pellets, which fit into a slot in the igniting pellet, and y 
kept up to their work by spiral springs. Opposite the deton»? y 
cap is asteel needle in the rim of the fuze, near the comme”, 
ment of the composition ring. A safety pin passes through € 
retaining pellet. y 

The safety pins are withdrawn at the moment of loading: „t? 
discharge the centrifugal action causes the retaining pel een 
fly out, releasing the igniting pellet, which flies out by ce ye 
fugal force against the needle, firing the detonator, which 3§ ii 
the powder in the pellet and axial magazine, this latter lig?” _ 
the quick-match in the composition ring. g! 

The composition ring for the fuze is graduated from 0 ue 
and the divisions are subdivided into four, to increase acet 
in setting. 


30-Seconds M.L. ' ow? 
In general construction this fuze resembles the 15-8 pl 
M.L. fuze; it has however a slower burning compositl@ gi! 
eight powder channels; its marking begins at 15 secon7” 
runs up to 30 seconds. No more of this fuze will be mat e 


] 
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, 15-Seconds M.L. 
i his fuze has the composition channel in the centre, and is 
Th, 2 With a slow burning composition (74 seconds per inch). 
tha te are six powder channels bored near to and parallel to 
Mag of the fuze, they are connected at the bottom by quick- 
cy A laid in a groove and pressed into the bottom of each 
te "eL It is graduated to quarter seconds, the figures 2, 2°5, SC, 
ig _vrinted so that they may be read when the head of the fuze 
Ne Wards the body of the person holding it, the figures are at 
Mam e of the side holes; and the side holes are accurately 
ned and coloured yellow, 
Mic fuze is lit by the flash of discharge igniting quick-match, 
ted 18 wound round the head, This quick-match is pro- 
they, by a copper band, which is torn off on placing the shell in 
re, This is called “ uncapping” the fuze. 


15-Seconds M.L, Special priming. 


Thi 
hima’ fuze differs only from the above in having an additional 
r . 
q 
of n 


eis of thin copper and tape wrapped round the whole and | 


ed b 
IN he head of this fuze is painted red, and the loose end or tip of 


i 


4 uze is used with star shell only. 


Un 15-Seconds with detonator (Mark III). 

trang fuze differs from the M.L. in being lit by a detonating 
ecg Sement in the head, held in safety by a pin; this is 
vith RY In R.B.L. guns where there is no windage and also 
¿ley “ALT. guns 10-inch and under when using gas-checks, as 
| Ë sannot be lit by the flash of discharge. 
N 
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The safety pin should not be removed until the mome?! 
loading. A 


Fuzes, Time AND Percussion,  * Ea Y 
A E = - Middle, 
. Are made of gun-metal. The lower part is screwed to G 
gauge and contains the percussion arrangement ; the upper ve 
contains the time arrangement which consists of a composi, 
ring, dome and cap; attached to the composition ring 13 i! 
igniting arrangement. The ring is graduated from 0 to 30; * 
each graduation is divided into four so that the fuze can bevy 
to 4, 4, 4 or whole graduations with accuracy. The fuze 
two safety pins, the upper for the time and the lower fo! 
percussion arrangement; both pins are withdrawn at 


moment of loading so that if the time portion has been set}. 
long the shell will burst on graze, l 


Short, Marks 11* and 111. 4 
Is similar in construction to the T and P, middle, The” 
position ring is graduated from 0 to 18, | 
l PREPARING FUZES. l 
- Direct-Action, Marks T* and 11. f 


“These fuzes require no preparation, except the removal y 
the metal cap ; they are screwed firmly into the fuze 


t 


le 
Ý 
The cap is fastened on to the: head of the fuz? K 
two double bayonet joints, which enable the cap. to he val 
either in fixing or unfixing the fuze. The cap can be ren!” pe 
by bringing the centre of the bayonet joints in line wit? | 
studs on the side of the head of the fuze. . el 
«With B.L. and R.B.L. guns the cap will not be re?” 
until just before entering the shell into the breech. fter 
-With R.M.L. guns the cap will l Le 


4 U not be removed unti 
entering the shell into the muzzle; l 
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Direct Action, Mark TII. 


A hese fuzes require no preparation, except the removal of the 
hing it is screwed firmly into the fuze-hole. The plug fits 


te “e the head of the fuze with a left-handed screw, and it is 
Oved before loading. 


Petiman, GS, 


fuzes require no preparation ; they are simply screwed 
Y into the fuze-hole. 


E 
fr le 


Y LL. 
of oS? fuzes require no preparation, except the removal 
Dring, safety pin ; they are screwed firmly into the fuze-hole ; 
WL) 8 ave to be used with these fuzes, $ 8807 (No. 7). They 
the © Screwed in before inserting the fuze. With R.B.L. guns 
the th ety pin will not be withdrawn until just before entering 
alt into the breech. 
tay muzzle-loading guns the safety pin will not be witli- 
! ‘until after entering the shell into the muzzle. 


> Smali. 


| ten Ss 

| /OVe the safety pin. 

As i a 7 AE 
“e Armstrong, Base Large, Base Medium, Base Lotehkiss, 

0 DEES 

- Preparation is necessary. 

i} ees Fuze, Time, Sensitive, Middle, 

Noard Preparation of this fuze is idéntical with the T. and P. as 


Por * time arrangement, but both safety pins must be with- 


Fuzes, Time, Wood. 


Se fuzes are of two descriptions, one has a detonator and 
© used when the fuze cannot be lit by the flash of 
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discharge, as in R.B.L. guns, or in some M.L. guns whe? } 
gas-check effectually stops the flash, There is a safety! 
which must be withdrawn on loading. 

The other is the M.L. fuze, and is lit by the flash of dischi! 
igniting a quick match primer wound round the head. / 
priming is exposed by uncapping the fuze on loading ; t e 
done by tearing off a copper band which protects the pr!” je 
They are used with all R.M.L. guns, without gas-checks, and” | 
for R.M.L. guus from 10°4-inch, upwards, with gas-checks. ft 

These fuzes are prepared for any desired time of r 
Ly boring through the side hole corresponding to the req" 
time into the composition. 

When using the hook-borer, place the fuze in the hook of y: 
hook-borer in the proper position for boring the require J 


enter the bit into the side hole accurately, the fuze being grill 
to the bottom of the hook by placing the first two fingers " 
the fuze, and the thumb against the outside of the ho0 wi 
screw the bit home. When the boring is completed the 
should still have an even bearing in the curve of the hook- pur 
Unscrew, and when the bit is quite clear, remove th? ye 
from the hook. The length of the bit is so regulated thats ME 
placed in the handle, it will enter sufficiently far into thé yo 
ponn when screwed down to the shoulder. If the bit i in 
ecome unserviceable, the handle must be detached fro}. th 
hook and the tightening-screw unscrewed, the square hole 40 
hook being made for that purpose. Care must be take” yi 
substituting another bit, that it is properly placed in the b p 
and that the tightening-screw firmly presses upon it, for ihe 
space be left between the handle and the head of the bi gh 
end will not enter a sufficient depth into the compositio?’ op 
borer should be occasionally examined and cleaned. TBE ke 
tion of preparing the fuze and fixing it in the shel ¡pe 
on an average, about 15 seconds; with a little prac!” ` 
operations may be performed in a shorter time, 
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polos fuzes should be screwed into the fuze-hole by hand. 
Y must never be struck with or against anything. 


Puze, Time, and Percussion, Middle, and Short. 


ing mae ee the Fuze.—Screw it in by hand, then tighten it by 
tal rs the point on the hemispherical arm of the key in the 
m, ¿ole in the circumference of the body of the fuze. 
tha ¢ Prepare it as a Time Puze.—Looren the hexagonal cap on 
thd °P of the fuze by means of the key, and then turn the dome 
Mo lar of the fuze together until the required graduation on 
te lar coincides with the arrow-head on the body, and tighten . 
Ding D. This should be done before the removal of the safety 


Wi 
hro ein Safety Pins.—If required to act as a time and - 
adi, on fuze, withdraw both safety pins at the moment of 
le 1535 if the percussion arraugement is not required to act, 
Yag Wer safety pin should be left in; if the fuze is required 
i rea a pee one only, the upper safety pin should not 
pe aa , and the arrow-head should be set midway between 
i fired aud the last graduation of the collar. If the fuze is 
Me fu, the safety pins must be replaced, or if this is impossible 
P'S destroyed. 


Ww 
ye 
g 
3 
r 


k 
| 
4 
tha S Scored by the rush of gas along the bore, especially 


i Seat of the shot. 


Wad, GS., in Muze Iole. 


h 

e we . . . A 

lb fixine fuzes in shells having a wad in the fuze-hole 

is. aecessary to remove the wal, as the explosion of the 
‘Utticient to force it into the shell, 

3 

b 


Y 
iy 
i GAS-CHECKS, 
l yihecks were first introduced to prevent the bores of heavy - 
le 


I 
(g. Ad,» ä 
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They are used with all R.M.L. studless projectiles (ext) 
case shot) and with studded common, and Palliser for 9-in. y 
upwards ; the 40-pr. common and shrapnel and 12°5-in. stud 
shrapnel are also fired with gas-checks, ii 
The first pattern, Mark I. (now obsolete, though perhaps to % 1 
met with at some out stations), were made with a smooth a 
and were nutted tight on to the base. These acted well wy 
the violent L.G. powders, but with the slower P. powder te 
did not expand into the grooves. Mark II. was ther% y 
introduced with projections on the rim. It was also nutte’ y 
to the base, but allowed to revolve, so that the projec 
might not interfere with the loading. t 
_ lt was soon discovered that rotation to the shell mig? e 
imparted by the gas-check, and thus obviate the inconven $ 
of studs. The present pattern automatic gas-check was Y 
introduced for studless shell. It is loaded separately, eng 
with guns on H.A. mountings, being firmly attached to the. pi 
of the projectile on discharge, and as it takes the rifling ° 
gun it imparts rotation to the projectile. oot, 
The gas-checks for the 40-pr. R.M.L. and 8-in. howi% ¿1 
4Gcwt, have projections to fit into the grooves, and are fiš st y 
means of a gun-metal plug, therefore the projections m 
aligned with the studs on the projectile before nutting UP: yc 
The gas-check for the 6°3-in. howitzer consists of a 


ye 
00 e 


shaped piece of copper with projections to fit into the g" A 


‘and perforated at the rim with a few holes. It has the coi W 
surface to the rear, rotation being imparted to the she pt 
means of radial projections on the gas-check, which #'f? 
corresponding grooves in the base. It is fixed by mean? 
hexagonal headed gun-metal plug. akg fo 

There are, therefore, speaking generally gas-check efo" 
studded projectiles, which must be attached to projectiles wpe 
loading, and automatic gas-checks for studless projectile’, 

attach themselves on discharge. l 


G 
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, © FIXING GAS-CIIECKS. 
Projectiles fitted with plug and nut. 


v l 
wy Crew the nut and remove it, then apply the “ Wrench 
li Plug” tothe gas-check plug, and screw it well up in the 

Ig On of the arrow,* to ensure its being well home. 

Uy? When unscrewing the nut, there is any tendency for 
ae to unscrew also, the “Wrench, base plug,” should 
reos: Once applied to the head of the plug and turned in the 
4, (On of the arrow, at the same time as the nut is being turned 
Spposite direction. 
* the gas-check on the base of the projectile, with the con- 
ny Unpainted side next the base, then screw the nut on to the 
Man E the plug with the “Spanner, gas-check nut.” With 
lowe de „t gas-check, plug and nut, the nut will be screwed 
9 the shoulder on the plug. 


be 
wy lie 


Y Projectiles fitted with plug with hexagonal head. 

Pa crew the plug and remove it. 

Pave the gas-check on the base of the projectile with the 
Uk e unpainted side next the base (the saucer-shaped gas- 
ert or 6°3-inch howitzer with the concave surface to the rear), 
dg . © Plug and screw it well home with the spanner until it 
| Wig Stnst the gas-check. 
INTA ¿Sas-checks having projections for studded projec- 
(Win that the projections are in the line of the studs before 
t pS the plug home ; with the 6'3-inch howitzer shells see 
dino radial projections on the gas-checks fit into the corre- 

5 8rooves in the base before screwing the plug home. 


| 


1 
i 


eh A  _ _ _ _ 
A arns of the gas-check plugs, and the wrought-iron nuts, will each be stamped : 
tek Plu to show the direction in which to turn, either when screwing in the 
y tute hi or when screwing on the wrought-iron nut. All base plugs and gas- 

ark ve left handed threads to prevent them unscrewing during tight. 


*, 18 Obsolete, 
Wad.) e 2 
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Projectiles fitted for “ Gas-checks, automatic.” 


~ These gas-checks become fixed to the projectile when 
gun is fired. They are loaded separately, except with guns 
H.A. mountings, when they are nicked on before loading. 


3 AUGMENTING STRIPS. 


Augmenting strips are strips of pure copper of reai 
sestion, and grooved on one side. 

They are intended for use with B.L. projectiles in cases wil 
the rifling of the gun has, owing to firing, become so wort y 
the gun ceases to properly rotate its projectiles, Their lem, 
varies with the calibres, being marked for the nature of & 
with which they are intended to be used. 


i 


e 
q 


Sca'e, twice full size. | 


"\ 


e nag! 
They are fixed by means of a special steel chisel ‘$ at 
ser? y 


pe 
When the gun is further worn and one strip is found, t p 
insufficient, two may be used; the second being secure 
lower cannelure. a at 
P.L. guns which are so worn that augmenting str y 
necessary will be marked as follows: A white ring 3 jpo 
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tenps? when one augmenting strip is required. A second con- 
11 
Rip 


WEDGE WADS. 


” y 
to eee wads.—Two sizes of wedge wads are issued. They both 
‘tree «Of two wooden wedges connected by a piece of cane ; the 
ti" is for use with 9-inch guns and upwards, the other for 
te 80-pr., and 7-inch guns, ea 24 
Monin use is to prevent the projectile from shifting when 
11,08 the gun up. 
or CY are employed with all R.M.L. guns mounted on sliding 
Karri Oucrieff carriages, aud G4-pr. M.L. when mounted on 
“on standing and rear chock carriages, 


TIN CUPS, 


To pp . ; 
Rp Prevent, as far as possible, the escape of gas on discharge in 
ly Suns, tin cups are issued as under :— ; i 


| ‘e 7-inch and f With service, practice, and exercise 
| "Pr. side closing ammunition, 
»  40-pr. With practice ammunition, 


f qa cup may be used until it loses its shape. 
| tong, Y are placed against the cartridge with the edge to the 


‘Mey firs n extractor is provided, by which to withdraw them 
ng 
2° y 


| 


PRIMERS, 


Mera, 

tat net Shell. Are used for all khrapnel shell having their 

the }? charge in the base, to convey the flash from the fuze 
"sting charge, and consist of a gun-metal cylinder filled 
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with powder, tapped at the top to screw into the pipe of y 
shell. They are dropped into the shell, and, by means % 
screwdriver, screwed tightly in. z 
Vent Piece.—Are used with the 7-in. and 40-pr. RP 
(except side-closing) and consist of a cylinder of leather pê} 
driven like a tube, with three strips of red worsted attaché’ yf 
the exterior. To prime, the primer is pressed into the ‘i 
worsted end first—Dummy primers are issued for 
purposes, a 
Vent B.L.—Is made of brown paper filled with fine £ 
powder, and is intended for use with 9'2-in. B.L. guns of 
upwards when missfires occur with vent sealing tubes (wit 
- ball) Marks I and II: : e 
Cartridge Q.F. Electric.—Is made of manganese bron”; 
form and dimensions to screw into the cartridge, the end wf 
: screwed to take the igniter for cordite charges. Filled cartr ¡y 


are issued with primers in, Spare primers are packed 0 | 
tin cylinder, 


PROJECTILES THAT MAY BE FIRED WITH FULL CIARCÍ” 
All B.L. projectiles. nell "y 
All R.M.L. studless, except 17°72-in. iron common she at 
caso shot. The R.M.L. studded projectiles 7-inch and up" <b? 
that may be fired with full charges are :—All Pallise! gi” 
- the 12°5-in,, 9-in. (Mark VI), and 7-in. common ; the 4 pi¢ 

shrapnel and all studded common (except 12 in, 35 tor 

have not been al il 

1 altered to take gas checks. a 


_.. All other R.M.L. shells, 7 in. and upwards, will be fired 
reduced charges, aa 


. AMMUNITION FOR Q.F, Guns. ¿e 
a wet ae $ l 
The ammunition for 3-pr. or 6-pr. Q.F. guns; differs fron h 
. . . a > 3 stl ’ 1 
for other guns in being what is called fixed ammunit? paini 
is the charge, projectile and means of ignition are all ¢ 
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i a I ia RR Se 
moho metal case as with small-arm ammunition. This ar- 
dife ent is, however, limited by considerations of weight, of 
con Uties of attachment of shell to cartridge case, and, for 
tha, Vience in loading, with the 12 pr. the 47-in. and the 6-in. 
T Tojectile is not contained in the case, 
e Q.F. guns at present in the service are the 3-pr. (Hotchkiss 
the 4 orden felt), the 6- pr. (Hotchkiss and Nordenfelt), the 12-pr., 
“In., and the 6-in. ' 
tontas the 3-pr. and 6-pr. there are for each nature cartridges 
vith ting iron shells and steel sheils, Both natures are issued | 
E, the Shells filled and fuzed. 
W, Mer patterns of iron shell-were issued filled with salt and 
Tie: They are marked with a yellow band. 
brag Percussion cap in the above cartridges is protected by a 
tarty; CP fitting over the base. This clip is removed when the 
Car &es are brought up to the gun, 
Norg tridges are interchangeable with the Hotchkiss and 
Theutelt Q.F. guns. 
A fe used with the 3-pr. and 6-pr. projectiles is the 
Ae ges base percussion fuze. 
the a wuition for Q.F. guns, 12-pr. and upwards, differs from 
Ay Ove in having the charge and projectile separate from 
A ms ter, These guns can be fired either electrically or with 
Mission striker, and the base of the cartridge case is titted 
a Ye either an electric primer or an adapter containing 
e Sealing percussion tube. ; 
jon a Projectiles for the 4°7-in. are armour-piercing shell, 
| ud pe mon shell (for practice until existing stock is used up), 
| dy, el common shell. sa 
1 at Projectiles for the 6-in. Q.F. are armour piercing shot 
e eH and common shell. 
| dp mmon shell are filled through the base with P. 
dam» Mxturé contained in a bag; one “Bag, primer filled 
| 8 being used. A lead cap fits over the head of plug or 


. them. 
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the shell and the fuze or plug. This cap is pressed home 
means of a hand lever press supplied for the purpose. Zt 1s 
to be hammered and the hollow drift supplied must be place”, 
e Pas to prevent any pressure coming on the centre of the neat! 
the fuze. ` 

When plugs are used instead of fuzes the cap will be stam 
with the letter P, with fuzes the cap is not marked. fe 

The fuze used is the “Base Percussion Armstrong,” for fob! 
use Base Medium Mark I. dl t, 

The charge for 12-pr, Q.F. is 1 lb. 10 oz. cordite, size i 
The projectiles are armour-piercing shell, and cast steel con”) 
shell; shrapnel shell (12-pr. B.I.) and case shot (12-pr- e 
may be used. The fuzes used are the Motchkis: base percui g 
and Time and Percussion, short, Mark IT] ; for future use, | 
Medium Mark I and Time and Percussion Mark IV. y 

Cordite Cartridges have been introduced for Q.F. guns: p 
charges are of cordite of the sizes suitable for the different gu 
Igniters for 3 and 6-pr. Q.F, are contained in shalloon bag? ype 
attached to the base of the charges. In the heavier natu, $ 
igniter is contained in a varnished paper cylinder, whic ge 
attached to the primer. A later pattern is being introduce ype 
supersede the above ; it is attached to the charge, not 
primer, and is contained in a short cordite cylinder 

Saluting Curtridges have been introduced ‘for QF, guns gi 

Cartridges for 3-pr. and 6-pr. Q.F. guns must not be stor, 10 
the same place as gunpowder, whether in bulk, made up jo 
cartridges, or in shells, nor in the same magazine. as any £ 
explosive. — : > 

As these cartridges contain their own means of iguition 4 
care should be taken in handling the boxes and cases conti j 


fuze when screwed home to seal the recess between the et 


KEE as a e P è cs 
Cartridges for the higher natures of Q.F. guns will pe tre, 
as regards storage in the same way as ordinary gun cal rieo 
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> vam Instances having occurred where Q.F. guns bave been 
My ith cracked cartridges, which is a source of danger, all 
la Nition for these guns should be carefully examined before 
ny, S Cartridges which show any signs of splits or cracks are 
0 be fired, 
Emery Q.F. CARTRIDGES. 


3 
e Empty cartridges will always Le cleaned as soon as possible 
hy cle "ing, The fired cases should be immersed and well washed 
frog ot fresh water, which should, if the cartridges have been 
how with cordite, contain 4 oz. of soda to the gallon. They 
heca then be rubbed inside and out with a mop, formed by a 
Vine Of rag tied to the end of à stick, rinsed in clean water and 
have Perfectly dry. Soda may be used with cartridges which 
fq en fired with powder, but it is not essential in this 
OXG When perfectly dry they will then be repacked in the 
di s] m which they were supplied, and returned to store, the 
dinos replaced on those cartridges which take them. 

tog Cartridges are not on any account to be repacked in 
| a, htaining unfired ones. 
, ios ls stamped upon every refilled Q.F. cartridge case, which 
ii rectified,” and a puncture mark made for each time 


` 


Disrosan oF Q.F. CARTRIDGES wuici Miss-F ire. 


Y 
We Sartridoos which miss fire at percussion firing, will, if 
ible a tube has been struck, he destroyed as soon as 
0, wl y being thrown into deep water, except at Shoebury- 
do ere they will be returned to Woolwich.* 
EN ge deh haat be Lice ee as a 


* Authority 57 | Straits Seltlements | 3009, 
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SECTION V.—SIGIITS, &c. 


Siants ror R.M.. Guns. 


MLL, guns are (generally speaking) provided with the 
-Mg sights :— 
(a.) Fore sights. 
(>) Tangent sights. 
4, ; , , 
b tt All fore sights of R.M.L. guns on garrison mountings up 


rit € 12'5-inch are of the “drop pattern.” They are provided 
Ai, © Small steel acorn point and a sighting blade, to facilitate 


lg A s . E 
p star The sights are “leit” and “ right” respectively, and are 
ty, "Ped, the vertical edge of the sighting blade being turned 


pa ds in each case when the sight is in position in the 
b 

Nh), Zengeni sights are bars of steel, rectangular in section 
ten, ronze crossheads furnished with deflection leaves. They 
Mo ade “left” and “right” respectively, and are so stamped. 
ah estica] edge of the sighting blade is turned inwards in 
Nire, ase when the sight is in position iu the gun, so as to 
hoy Pond with the sighting blade of the foresight mentioned 
ts *. They are graduated in yards and degrees on the front 
j 
N 


le 


» And = . . 
` nd fitted with range strips graduated in yards on the rear 
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A 


TANGENT SCALE FOR 10” R.M L. CUN,? : 


f 
. nards nari 
* The apparent paradox of more elevation being required for 100 ae ig 0 
200 yards is due to the fact of the line of sight being so much above the 


gun owing to the great thickness of metal of the gun, 
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a, Siauts ror B.L. Guns. 

rene! guns mounted on garrison mountings are provided with 
T} Se ly) two foresights and two tangent sights. 
Eu,  foresights are of the pattern described for R.M.L. 
ty he tangent sights are steel bars triangular in section 
it bt that of the 6-in., Mark II., which is rectangular). On 
Tj ut face is a degree scale, and a rack which gears with the 
Mano in the automatic clamp. The rear face is fitted with 
Vie] Se Strip graduated in yards for a full charge, and stamped 
“fleet ® corresponding M.V. The crosshead is fitted with a 
No ¿Cn leaf, worked by a screw capable of giving 2° deflection 
NM and left. This leaf has a sight blade similar to those for 
' guns. l 
Saurs ror R.B.L. Guys. 


A 

gt B.L, cuns are sighted on both sides, having two fore- 
Te Md two tangent sights. 

Al Ate oresights for these guns are of the “hogback” pattern, 
Mr ‘eee screwed into the gun, or attached on the drop 
yie „ Payonet joint) principle, similar to the foresights for 
gy tus, Screw foresights are supplied to the 7-in. of 
‘The? aud a few 7-in. of 82 cwt. 

{Sila y Sent sights are, generally speaking, steel bars, rect- 
y of 82 section, but for the 7-in. of 72 cwt, and for a few 
ptu, 2 ewt., the bar is hexagonal in shape, and made of gun- 
(ay Un those sights of the 7-in, R.B.L,, which are rect- 
\ Sent ka section, range strips, similar to those on R.M.L. 
(its th ights, have been fitted, but as on the bronze hexagonal 
P) 


Kaved, cannot be conveniently carried out, yard scales are 
on the surfaces of the bars in place of these strips. 


” 
to, Srants FOR Q.F. AND MACHINE GUNS. 
O 

Ma ~ are 


of various patterns, particulars of which will be- 


ly x 
Y the handbooks of the respective guns, 


> o 
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. 1 
TANGENT SCALE FOR 10” R.M L. GUN.® 


; i nar 
* The apparent paradox of more elevation being required for 100 yards af! 


` 200 yards is due to the fact of the line of sight bei he 2 
gun owing to the great thickness of metal of Meena” much gene E 
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a Section V.—Sights, &c. 


p SIGHTS ror B.L. Guns, 
2 


tou’ guns mounted on garrison mountings are provided with 
They ) two foresights and two tangent sights. 
buy, foresights are of the pattern described for R.M.L. 
eo he tangent sights are steel bars triangular in section 
tk get that of the 6-in., Mark IL, which is rectangular). On 
thi, ont face isa degree scale, and a rack which gears with the 
Mano m the automatic clamp. The rear face is fitted with 
Nigh 8° strip graduated in yards for a full charge, and stamped 
fle E corresponding M.V. The crosshead is fitted with a 
Nap (On leaf, worked by a screw capable of giving 2° deflection 
M L left. This leaf has a sight blade similar to those for 


Siauts FOR R.B.L. Guns, 


A 
‘eh R.B.L. guns are sighted on both sides, having two fore- 
he ne two tangent sights. 

lar Cresights for these guns are of the “hogback” pattern, 
glen either screwed into the gun, or attached on the drop 
they t (bayonet joint) principle, similar to the foresights for 
KON Us, Screw foresights are supplied to the 7-in. of 
e 4 and a few 7-in, of 82 ewt. 

Sula Sent sights are, generally speaking, steel Lars, rect- 
W of MN section, but for the 7-in. of 72 cwt., and for a few 
N 82 cwt., the bar is hexagonal iu shape, and made of gun- 
| ap 3 those sights of the 7-in. RBG, which are rect- 
No M section, range strips, similar to those on R.M.L. 


¡Uta thoes, have been fitted, but as on the bronze hexagonal 


Pava l, cannot be conveniently carried out, yard scales are 

| | “ on the surfaces of the bars in place of these strips. 

| i Srauts FOR Q.F. ayp Macuive Guys. 

| Je : À ; l 

in “te of varions patterns, particulars of which will be- 
the handbooks of the respective guns, 


he 
hg 
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AUTOMATIC SIGHTS. 


Designs of these sights have been approved for the vat | 

Q.F. guns in the Land Service, also for 9-2-in. B.L. Mark ly: 

on barbette mountings. They are suitable for sea fronts 0” 
For description and sketch, see Appendix I. a 


SPECIAL SIGHTS. 


ante 
. . . ight 
For the description of special sights, such as centre po ya 


reflecting and chase sights, the handbocks of the various eB 
which are fitted for them must be consulted. y i 
“Sicutixe BLADES, ., ae 


ave it 

All 6-inch B.L. guns and upwards, and R.M.L. guns oy 
to 12°5-inch when mounted on sea fronts have their fore’ sit 
and tangent sights furnished with vertical sighting blades ea 
straight edge inwards, of a height corresponding to 2 %09) 
length of 1000 yards on the yard scale (see figure on pas’, ile 
They are for use in conjunction with the hydroclinomete!s * ye? 
plate, multiplier or any similar means of giving elevation. e qe 
firing at a moving target. When using the sighting cme th 
tangent sight should be clamped about 1000 yards less tha” „at 


estimated range if the target is approaching, and at t a a 
.mated range if receding, and by this means the gun“ jte” 
` laid for line at any time during the period the range sig!" 

1000 yards without any necessity for shifting the tangent * y 


ReMOvABLE RANGE STRIPS. i 
The tangent scales of all B.L. guns and of all RM L Et 


, 
-l 


vr. 
* 9-inch and upwards, and 7-inch, 80-pr., 64-pr. of 64 and le 
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i o Sates i 
RBL, 7-inch* are to have all scales removed, excepting the 
À i scale, and to be fitted with a removable range strip, 
ated in yards for a full charge on the rear face. ` 


INDEX PLATES AND READERS 


I 
a ex plates and readers are fitted to all R.M.L. guns 9-inch 
hy tach of 25 tons, and B.L. 8-inch Mark VII., 9°2-inch 
OA, IV., and 12-inch; with the 12-inch of 35 tons and 
hina R.M.L. the elevating are is graduated, They are 
Aine ed for 10° of elevation and 6° of depression. 
LN _R.M.L. to 12-inch of 25 tons (except 104-inch) and 
td g B.L. Mark VIL, 9:2-inch, Mark IV., and 12-inch have a 
kirye ale fixed to the index plate. Itis graduated for the full 
bve pad due correction made for height of the axis of the gun 
In "tan tide level. 
MA e case of disappearing mountings the elevating arcs are 
y Ated in degrees and fitted with yard scales. 


| ELEVATION INDICATOR. 


f ` 
Wap erally fitted to B.L. mountings. It consists of a cir- 
| "theg eyed to a small pinion shaft which is actuated by 
di i, piece fixed to the elevating arc; a reader with zero 
À heigl ovided. Degrees, and also yards of range corrected 
| Sht above mean tide are marked circumferentially. 


Tiypro-CLINOMETER. 


le i . . . 
IMstrument consists of a glass tube, partially filled with a 
8 a] y 


it 
thet bronz, 


| Y will | e sight bars hexagonal section this cannot be conveniently carried 


lave the yard scale engraved oo the rear face. 
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; on DY 
red or green coloured fluid, and encased in an oblong eae yf 
which is rigidly attached to the right trunnion. The fro" y 
the box is filled in with mahogany, which is cut away d 
to expose a portion of the tube, A range scale in 3 
corrected for height above mean tide level, is marked on í 
tixed above the tube, and the elevation is indicated by j 
coincidence of the upper portion of the end of the colum ge 
liquid with any particular graduation. The plate is also X d 
with the muzzle veloci ty, charge, and weight of pe 
To test the adjustment of a hydro-clinometer. —On the sei 
every hydro-clinometer is mar 
scale, an arrow head which h 
word “level,” or a number o 
Set a large Watkin clinom 
made sure of its 
meter plane of th 
the Watkin clir 
portion of the 


ry 
ya 
ked, independently of the y yh 
as lettered against it eithe 
f degrees such as 1°, 2°, Ke. io 
eter to this angle (having Pe my 
proper adjustment), and place it on i su 
e gun. Elevate or depress until the de wh 
hometer is in the centre of its run. Th je" 

end of the liquid in the Hydro cunemey si 
then be exact] y Opposite the arrow head. Tf it is not e a 
screws must be slackened, the hydro-clinometer adjus th 
the liquid comes to the right position. The screws ons! 
tightened again, and the hydro-clinometer again tested to € 
that it has not moved during the screwing up. 


! 
} 


MULTIPLIERS, eating iN 
Multipliers are designed with the object of pee ele 
‘reading of small Variations of quadrant elevation „Dyt tie 
ting numbers cf the gun, The present service ee e y 
consists of a cast-iron box fixed to the carriage. Tu 033 if Ww 
or one side of the case, is an aperture, having ón 
reader, behind which is a tape graduated with a range q Ya 
rolled on a drum. The internal mechanism is so arrang po 


i * . es 
every alteration made in the elevation of the gun caus 
three times that movement on the tape. 
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WATKINS CLINOMETER. 


O 


ed in degrees, commencing at 0” on the top, t 45° at the 
dy. Each degree is subdivided into 12 parts, each small 
Thom therefore, represents angles of 5 minutes. 
€ scale is read from right to left, thus— 


im y : 
Marh read ihe Angles marked on the Drum—The brass dium is 
b 


Fig. 1V. 


ae" 
Mii ti titi E 

| 

e 

2 Ten ye P . . 
Pay ding opposite the arrow would indicate an angle of 
mye 

9 
inti lay 


Lay! © Cun to any Angle up to 45°.—Unserew the dium 
ty © 4 points to the elevation required, place the clircmeter, 


Fig. V. 


AN lane surface cut on the breech, and elevate the piece | 
© bubble of the spirit-level is in the centre of the tube. 
| Pi os Angles of Depression.—Proceed as above but 
SAd, 


= H 
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reverse the direction of the instrument, placing it thus on t 
breech of the gun— a i 


Fig. VI. 


A 


; ¢ 

To lay for Angies of Elevation greater than 45°,—Subtract », 
angie of elevation required from 90°, unscrew the drum to y 
reading ; thus, for 60°, unscrew the drum to 30°, and placè, . 
instrument on the breech of the gun, thus— i i | 


Fig. VIL 


| 


| 
| 
| 


uni 
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Preseryation and Adjustment of the Instrument.—In order 
Preserve the Clinometer in efficient working order, it is 


fa e88ary to keep the working parts free from grit and dust as 


e 


as possible. As excess of oil is apt to cause the adhesion of 
, only sufficient is to be applied to make the screw work 
“Oothly, and to keep the steel parts from rusting. 
$ n no account should the instrument be taken to pieces, as it 
lires special tools to put it together again. 10... o 
an uments are issued in correct adjustment, and with due 
T will remain correct for many years. 
o ascertain if the instrument is in adjustment— 
(a) Carefully clean the plane surface cut on a gun for use 
with the Clinometer. 
(6) Turn the drum to zero. 
(c) Place the instrument on the plain surface and elevate or ` 
depress the gun till the bubble is in the centre of its 


a 


run. 

(2) Turn the Clinometer end for end. 

(e) Should the bubble not return to the centre, the instru- 
ment is out of adjustment, 

(f) As the amount of the error will generally be small it is 
advisable to add or subtract the error, as the case may 
be, rather than correct the adjustment. 

(9) To ascertain the error after complying with (d), turn 
the drum until the bubble is again in the centre of ` 
its run; one half the reading on the drum is the index 

+ ga error. 

(4) Te the reading falls on the black markings on the drum, 
add half the amount when setting the Clinometer for 
(i) any required elevation. 
If the reading falls on the red markings on the drum, 
subtract half for any required elevation. 
| Ge 13 required to adjust the Clinometer to have no index 
Sad.) i H 2 
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error, set the drum to half the ascertained index error A 
bring the bubble to the centre of its run by manipulating w 
capstan-headed nuts (using a tempered steel wire just pitt 
the holes in the nuts). Then placing the drum at zero clevt 
or depress the gun till the bubble is in the ceutre. 


Reversing the instrument end for 5 i alter Uh 
central position of the bubble: ie Le 


$ dl 
: C should it d -ocect 
before until there is no change. i eee pro | 


| 


N i Section V[.—Care of Armament and Stores, 


- 


| 
"CON VIL4—CARE OF ARMAMENT AND STORES. 


6 
RDNANCE, CARRIAGES, SLIDES, &c., GENERALLY. 


ne, Tools for the repair of ordnance, as also for wrought-iron 
depa: OM carriages and slides, are allowed to all stations as 
af thc in equipment regulations. They will be in the charge 

€ accountant of the sub-district in which they are kept, 
ill be maintained in serviceable condition, and be available 


the Use by armament artificers when required, for carrying out 
“pairs, de, 


ne. orming the armament of fortresses, and projectiles 
| 


o; Of the sea, or when in casemates from the damp and 
h 2 
Oo 


oy Y if considered necessary by the Officer Commanding 
fe 
| t e . . . . . 
les efore the periodical painting of ordnance, carriages, and 
the ube Officer in immediate charge of the guns will apply for 
A vi 
Ven 
th i ‘ a A . ; 
Ñ ah the gun mountings. This examination will be carried 
t s 


; 
'D 
e o 
tona led information, further than what fs contained in this Section 6, will 
n the equipment and magazine regulations, 


a 


> 
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4. All spare parts held on charge by the R.A. should be fif Y 


to the ordnance, carriages, &c., for which they are intended» 
that no delay may occur when they are required for Y 
Officers, N.C. officers, and men should be frequently pract® 
in fitting spare parts. 


<0 y 
CARE AND PRESERVATION OF ORDNANCE AND THEIR FITT 


I.— General Instructions. 


5. All ordnance, whether breech-loading, muzzle-loading),“ 
quick-firing, will be kept in good preservation, the exterior be' 
protected from the etfects of the atmosphere by a sufficit 
coating of paint, and the bore by being lacquered when Do? 
constant use, or by being well cleaned and oiled during pracy 

6. Before the working parties commence work, the ordnar y 
will be dismounted and placed on skidding, in such a post ie 
as to admit of the exterior and interior of the piece b°: 
thoroughly well cleaned. jt 

‘7, In cases where, from the nature or position of the works] 
may not be deemed advisable to dismount the pieces, they mit 
be raised out of their trunnion holes toa sufficient height to adm 
of all parts of the gun being thoroughly scraned and cleane ion 

8. Dismounting, placing on skidding, raising out of tru?” .y, 
holes, and mounting ordnance in charge of the Royal Art} ing 
form part of the duties of Artillery soldiers, for which wo" pel 

' pay is not allowed, and should, when practicable, be perfor 
independently of the working parties. i ¿or 

9. Ordnance will be scraped on the exterior (the scrape! ed) 
old swords supplied for the purpose being previously sharp, jt 

- until the old paint and all rust which may appear bene? pe 
are entirely removed ; the sight notches and all marks W! ce 
completely cleaned out and rendered distinct, and the or Tot 
will afterwards be wiped over witha piece of old canvas oF E 
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e * The radial copper vents will be cleaned with the vent- 
erg, 


of ;', fhe exterior of the piece will be painted with two coats 
sent ; the second coat will not be applied until the first coat 
Mon droughly set, and as, in the process of mounting the ord- 
Wy? the paint gets much rubbed, the second coat should be 
h? When possible, after the piece has been mounted. i ; 
‘log, ¿UNS and mountings will, where necessary, be painted in 
vi), 1 to harmonise with the surroundings of the work (which 
"sibili similarly painted), with the view to lessening their 


k, A The paint to be used will be in accordance with the 
Pop 'Ption approved for the several stations and works. For 
dor; tions for each piece, necessary tools for painting, aud 
inp es pay allowed for scraping, cleaning, and painting, see 
ly ment Regulations. 
ete bores of all ordnance, when not in use, will be 
act 3* but when in frequent use they will be kept clean 
Wy 'Shtly oiled instead. At the close of each day's practice 
A Ul accordingly be washed out and placed under metal and 
W n as dry will be oiled with a greasy sponge (a sponge cloth 
ip Over q piasaba brush), and the 1muzzles closed with 
A, Pons oy caps. When the practice for the year is over, 
bag wes will be lacquered,* the vents plugged, and the 
th, Parts about the breech of B.L. and R.B.L. guns dealt 
| brea irected in paragraph 283, Equipment Regulations, and 
| Ura, | Screws, ventpieces and all other fittings, as directed in 
Thre. Dh 284. The lacquer can be removed in a few minutes 
Sting the bore with hot potash solution. 


aero 


he 
lacquer consists of— 


Lead mes ae st ay o sy .. 241b, 8 oz. 
red... ais nee ie Sea asi eee 6 12 
lamp DIGG. shar Can o da’ ak ace ke "13% 
il, Mnseedjraw o O Oyon s =~ gallons. 


he 
> 
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15. It is the duty of the Royal Artillery to keep in perl 
order the bores of all ordnance in their charge, and working |, 
is not granted for this service. mi 

16. In the case of ordnance having gas escape channels, 4 
latter will always be kept clear, the outer ends being mf 
stopped with plugs of greased tow when the guns are not 1? 


| 


us 


2. Preservation of Sights. 


17. When mounted in exposed positions, or in patterin 
accessible to the public unguarded by sentinels, all the sig 
(except screw pattern fore-sights of R.B.L. guns) will be rem? 
from the ordnance and kept in store, the sight recesses in r) 
guns being filled with a plug of greased tow to keep out the sgl 
and dirt. These plugs can be readily removed when itis reqUy 
to fit the sights to the ordnance. Particular attention will y 
paid to the prevention of rust or grit accumulating in the Blo 
recesses, “po! 

18. The set-screw for clamping the centre hind-sight p 
being removable from the socket, will be tested to see tha” 
works freely. if 

19. The sights themselves will be kept clean, free from fort 
and oiled ; the sliding leaf, as well as the collars of the 
sights, should have free play. af 

20. The exposed portions of the sights of rifled ordnan(? b 
bronzed if made of gunmetal, and blued if of steel, in orde rf 
pee them from corrosion, and on no account will these} "yh 

e cleaned or burnished in such a manner as to remo” aif 
bronzing. or blueing. The screw pattern fore-sights % gJ 
R.B.L. guns will be kept painted. In the case of sights for que 
ordnance, the fore-sight, is kept painted as well as the “pl 
which is used with the hind-sight on guns and carronades. n! 
tangent scale sights are kept clean and oiled, and shoul 
account be polished. 
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3. Preservation of Fittings. 


ie The breech-screw and bright parts of B.L. and the 
ely vista of quick-firing guns in store, or mounted where 
Pings used, will be coated with the grease detailed for that 
e in the table at pages 534 and 535, Equipment Regulations 

| k When R.B.L. guns are not in use, the vent-piece, breech- 
My, 2nd all the fittings, except the breech-screw and elevating 
45 will be removed and laid up in store. In the case 
hols guns all fittings excepting the bronze frame will be- 
| Moved? © 


ni The muzzles of guns and howitzers--as also the breech 
wt the bores of R.B.L. guns--will be stopped with tampeons, 
Nyy; ose of mortars when in use (mortars not in use do not 
ten te caps, as they can be laid horizontally with the coins 
Due. ed) covered with caps to keep out moisture ; and veut 
| a Will be used with mounted R.B.L. and R.M.L. ordnance. 

> Ordnance, whether mounted or lying on skidding, will be 
gs sed to prevent rain or moisture lodging inside. 

Meg; levating plates will be removed for transport, and the 
j % the gun filled with preserving screws. 
oy ll garrison ordnance are furnished with lanyard guides 
k p come the tendency of the tubes to be partially pulled out 
Yil r vent. When the guns are not in use the lanyard guide 
\ © removed, and the hole filled up with a preserving screw, 
| “leg Guns fitted for land service have the friction tube pin 
Mio filled by preserving screws, which should be occasionally 
|e ved and oiled to prevent their becoming fixed by rust. 
| All fixing screws should be occasionally removed and 


8, 
d, 


4, Examination of Ordnance. 


19 ; 
| % All ordnance will as far as possible be examined after the 
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following number of rounds. Practice should be disconti®; 
until such examination takes place. 


» oe > 
_ Natures. Number of til 


with pro) 
16:25-inch, and 13'5-inch  .... e 
BL. 12-inch to 8-inch ses 


6-inch to 4-inch e me ee s wt 8 
15 and 12-pr..... swe sends oy, vee io 
G-inch, 4°7-inch, and 4-inch er ES aro ah 
ae { 12-pr. and under ieee Sat se ine wooed ' 
7-inch Pe ne Sage Bas we af 

TPs 40-pr. and under . ae ay JA y 


| 12-inch, 25 tons to 9-inch .. 
R.M.L.< 8-inch howitzer, 7-inch, 66-inch - (gun re ay 
howitzer), 80-pr., 64-pr., aud 13-pr. . RET 
- (63-inch howitzer, 40 pr. and under except 13-pr ¿0 


SB Firing 10 lb. charges and upwards sis s il 
as o) charges under 10 Ib. = a ae : 


30. B.L. Guns. Lined guns and 8-in. “Mark ‘VI, a 
Marks VI and VIT, 10-in., Marks III and IV, 12-in. ss 
VII, 13'5-in. Marks TII and {V, will be examined after pi 
donble the number of rounds shown against their resp ; 

- calibres in the above table. o 

R.M. L. Guns. Rifled guns, such as those in R.N.R. Batti a 
which fire one-third elongated projectiles, and two-thirds 5™ p0 
bore shot with special charges, may fire double the num? 
rounds in each series. a 


Instructions for the Care of the De Bange Pad Obturatof- rec 
31. Ifa pad becomes very hard, soak it in a hot mixto? 
olive oil and tallow.’ 


(35 tons and upwards vs sas a = 
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? A 
he Protecting discs should be carefully examined, and if 
“ontinued firing, the tin be fused, or the steel rings eroded 


ty 
lonj <en and thus liable to cut the canvas of the pad, they 


oy! be replaced by new discs. 
A prating pads and discs are issued expanded and unex- 
ean The pads have the words “expanded” or “ unex- | 
th Painted on the canvas. 
iy ® expanded pads and discs are always to be used on the 
Nin “casion with a full charge, and any spare pads or discs 
mn are supplied unexpanded should be used with full charges 
Care t practice after receipt. 
Ml € should be taken that blank charges are not used unless 
de ay unavoidable for the first round, even with an ex- 
hy (e Pad and discs, and the first time any pad is used in a 
Bor en if expanded) should be with a shotted round. © 
o, ale a pad get too soft from rapid firing, remove it and 
in cold water. i 


C 5 
! ARE AND PRESERVATION OF CARRIAGES AND SLIDES, 


ce 1. General Instructions. 

Milton and steel carriages and slides, of every description 

Nhe Special care to preserve them from the effects of the 
"and to keep them in working order; otherwise they 

ag deteriorated by rust, and the working parts become so 

Mor, 28 to induce ‘irregularity in action, and be difficult 


A Detailed instructions with reference to buffers and gear of - 
Mn 2-inch and 12'5-inch, high angle and . disappearing 
\ 88, will be found in the handbooks. ` 


tio atteries accessible to the public, where no permanent ` 

TA], 218 possible, or in works where mountings are not fre- 

in Used, all detachable fittings and movable parts of the . 
Sand other gear will be removed and placed in store,» 
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¿e 


j 
where the bright parts of the ironwork will be well coated yy 
Field’s grease No. 3, to preserve them from rust. These Fi 
will be thoroughly cleaned and placed in position at least os 
three months, to see that they are in proper working 4 
All other gear should be worked once a week, to enst” 
being in a working condition. at 
35. If the paint is rubbed off any part of the mountins’ yal 
place should be patched over as soon as possible to preven! yk 
-36. A thorough cleaning and lubricating of all standing, i sl 
ing parts must take place once a month. In this clean”? y 
clotted grease must be removed where visible, by scraping yd 
the parts wiped with an oily rag. Where mountings are u” 
exposed and liable to accumulate dust or sand, they shou“ Ly 
be left with much grease or oil upon them, but only suffició 4 
prevent rust, for which a very slight film will suffice. . 1d 
37. Whenever fresh lubricant is applied the old shou “iit 
be wiped or scraped off, and the parts well worked to dis”: 
the fresh lubricant. . od” 
38. The gear hidden under the slide can be examine or 


ioe : -I 3 tra 
condition by a man lying on his back while the slide is t”? 
above him. 


t 
: sang PE 
39. It has been found, especially in exposed positions, ’ gor! 


hard glassy cake of oil and sand, &c., will sometime be 
between the carriage and slide, which is likely to escapi due 
vation, being of a semi-transparent nature, and which a 
violent recoile from the very slippery surface it presents: a, 
a skin has to be hammered off ; its formation is best £ ¿i 


against by leaving as little oil on the sliding surfaces a5 p 
when not in use, 


> d 
40. When not in use, the position of the carriage an n 
will be frequ 


ently changed to prevent impressions ean 

rollers, trucks and racers, and to keep the sliding facen, a 

41. Refore firing, or drill, care should be taken pe y 
and screws are properly tightened up ; that all wor 


Ji 
jee 


a 
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e: 
| Ge Proper gear; and that all friction cones and brakes are 
onp ely adjusted, and are not jammed. Particular attention 
teete be paid to the clip plates, the bolts of which tend to 
j la 

4 


ud throw undue strain on the guide plates. 


EN f a nut or screw be removed it should be slightly oiled 
My. E being replaced, and a few turns given to it by hand 


ten 
MW Using the spanner, to prevent damage by the threads 
ing le] ) D 
Wal ; 
k el home; the burr can be easily removed by means of a 
43 ; 
yj A. articular attention will Le observed when removing or 
Arta Mg any gear not to indent or damage the component 


k and greased before replacing, The front trucks are 
e 
t 


K fp he jacks under the rear block plate, and proceed as for 

AN QUE trucks, | Particular care must be observed when 

¡$ ing conical trucks that they are in the correct position, 

5 with the smallest diameter towards the pivot. 

Nw le truck brackets of wood slides must be adjusted so 
ve he trucks are in the right position with reference to the 
itag racer. te, with the axles truly radial, otherwise the 
i, nill bite the racer and cause stiffness in traversing. 

Fed e racers, especially at the sides, should be scraped and 

Uta “O render traversing easy. Cure must be taken that the 
mountings do not cause the truck flanges to bear 
| le racers, Where an error in position of the pivot or 

7. mes appears to exist, it should be at once reported. 

he clamping arrangements or friction cones of elevating 


8g 
ty 
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a b 


ee wil 
gear, brake drums, and the discs of friction clutches, 


í 
I i A 4 
cleaned and slightly oiled to prevent seizing. y | 
i 48. Differential brake gear oil be regulated by the TA 
screws, until the tension of the brake bands is just ie out Y | 
retain the carriage on recoil, and prevent it running E 
the bands are slackened by the levers. ; al 
49. Jamming levers and friction cones of evans E plot 
be tightened up by means of the adjusting nuts, so as t°- . 
a slight slip in the gear on firing. d preve 
50: The plates and bars of the compressor an A b a 
gears will on no account be greased or oiled, but oan 19 Ae 
free from rust by scraping, as compression adjuste ¿1 afte’, 
of rust between the plates may lead to a violent reco A 
first round. ] round y 
51. The adjusting lever should be set up after E e any fy 
` the first three or four rounds, so Ai ihe removal o F 
or rust on the bars will not vary the recoil. | e MU pe! 
52. In replacing the preventor gear particular ae pete 
taken to place the lever in its correct position to of the nut 
working. For this purpose a note must be taken o lever P” 
on the toothed collar to which the arrow on the le or 
when the lever is removed. oe 1 wering ¿ol 
53. Compressor gear is regulated by raising e , comp 
adjusting lever until, by the exertion of one man, the o al 
ever can be just forced beneath its catch. ver be? 
54. Iron pointed levers and their sockets must ne ol 
or greased, but sim ply cleaned to prevent rust. cleant” ih 
55. In lubricating, the lubricating holes will be replac® bi 
with a wire and filled with oil, care being T so 38 tins 
small screws, the heads of which must be kept brig sho y 
readily seen. One list for each nature ofmountir Sihem Ppi 
ositions of oil holes, and how access is obtained p works jea 
e hung up ina safe and convenient place in om on ap? 
none must be neglected, These lists can be obtaine 
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SS of Armament and Stores. 
An to the U.S, of State for War, the nature of the mounting 
ik *Pecified. After filling the oil holes the parts should be 
laf? backwards and forwards until the oil shows on the 
E ug, fresh applications of vil being made if necessary. 
he arriages with rollers permanently in action should have 
ler axles removed, cleaned, and lubricated.. The axles can 
jy “EN out one by one. 

` Che teeth of all pinions and toothed wheels should be 
he G. 8, jacks should, when not in use, be placed in the 
hn $ store, hydraulic jack,” and frequently released and 
di Cup to maintain a moderate pressure on the leather 


oA P ñ 
nt 88 § on release, the jack should descend to its lowest 


phe cylinders of hydraulic buffers should be emptied and 

teq out every 12 months; the fluid drawn off may then be 
A and used again if not too thick, The buffers should be 
y Y examined before firing or drill, to see that the cylin- 
i “Ontain the requisite quantity of fluid marked on the 
Yi ¿“On plate; that there is no leakage at the glands, and 
k è piston rods are properly connected. 


tp a buffer leaks at the gland, and tightening up the 
te loes not stop the leak, the. packing will “be . renewed. 
‘he pË for packing are detailed in Appendix VII of Equip- 
Men €gulations. The buffer will not be removed, but will be 
41, ed and periodically examined (see Equipment Regulations). 
‘wat ny drippings of oil from the buffer, collected im the drip 
Yo tached to the carriage or slide, should on no account be 
the" any part of the machinery of the mountings or on any 
A, gu fittings. . 
k “ALL. carriages and slides will be dismounted and the 
ig; Ë the gear removed by armament artificers at the 
ut painting and all parts cleaued, keys adjusted, bolts * 
5 tightened, lubricating holes thoroughly cleaned, the 
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y! 
trunnion holes greased, and all parts properly lubricated, and 
slight defect made good before reassembling the parts. | t J 

63. B.L. mountings will require the same overhaul, pub ; 
period may be extended. — e ei 
64. Whenever any parts are found broken, defectiY A 
deficient, which cannot be renewed by the artificers, fresh Ti 
should be demanded at once, Any damage occurring ? pein 
or practice, should be at once reported with a view to its" A 
made good without delay. inst 
~ 65. In all correspondence and reports relating to oar te 
and slides, their exact natures, marks, and register BU" 
should be quoted. ie 


er! 
66. The Inspector of Ordnance Machinery reports quartera 
his district. In districts where no inspectors of OF” A 
machinery are appointed, arrangements will be made tot 
an inspector from another district to make periodical insp A 
of the gun mountings, The reports on these inspectio? o th 
he addressed to the officer commanding Royal Artillery yh 
district concerned, for transmission to the Adjutant-Gen 7g yl ; 

67. When examining mountings in permanent we pu 
ticular attention is to be paid to the accuracy of leve ye 
racers—especially on sea fronts. It is necessary thas yor 
should be no alteration in elevation, as the slide is t pol 
from side to side. To ascertain whether this conditio 
good, a spirit level should be placed 


(1) lengthways on the slide, and 

(2) crosswise on the slide, tt gu 
and the slide traversed from extreme right to extreme W gr 
vice vers ; the bubble should remain stationary throug cil . 
the mounting bear on all its rollers continually. | prat 
- 68, The adjustment of the degree scales’ of index, ck? 
graduated arcs, or elevation indicators, should also be y AX 
These should read at zero on the degree scale when t 
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ft is horizontal. The horizontal position of the gun can 

Fo, Med by a spirit level resting on a straight edge in the bore 
\the quadrant plane prepared on the breech of the gun. 

fa A copy of General Instructions, for care and preservation 

vil Triages and slides (Army Form (4. 907) attached to a board 


Mia” hung up in each fort or battery where there are irou 
| “oes. nda 
; Scraping and Painting. 
tie Previous to being scraped and painted all carriages and 
>) Will be examined, and, if necessary, repaired. 
Ma: Vrought-iron carriages and slides require a great deal of 
hong and cleaning, especially if mounted in open works. 
Nein, Proceeding to paint them they must be stripped of all 
il q, C8e parts, and all the old unsound paint, rust, and corroded 
7 Frease must be thoroughly removed. . 
Mian he implements to be used in scraping are old swords, 
| 13 Sular steel scrapers, and scrapers made from old files. 
Scraping consists in going lightly over the surface with 
tapers, removing all blisters and loose paint, and forming a 


e 
th 


\ 
1 
1 


8 
: 


} 
tto ¡Qurface for the new coat of paint. Care will be taken 
| m 


74, teak into the old coat where it is found to be sound. 

ai u repainting carriages and slides care will be taken not 
he ut any bearings or gearing parts: for instance, soles of 
ha » teeth of pinions and wheels, the upper surfaces of the 
Miana which the carriage slides, the sliding surfaces of the 


Ne oe The carriages and slides will be thoroughly dry 
ih Inte Es 


tq cers, racks, soles of trucks, and pivots, will not be 
Mre? OUt will be rubbed ‘occasionally with an oiled wiper, 
the da rust. Pivot blocks will be pair ted at the same time 

es, l 
! a he first coat or patching will be laid on lightly in those 


(g Mich have been laid bare in the repairs or by scraping, 
Sad.) E o p-s is A I 
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The stopping will be done after the first coat of paint y 
become set, as in the case of wood carriages. * b i 
77. The second coat will be given after the stopping has 10 
completed. It willbe applied lightly and carefully finishe H 
78. In hot climates the top surface of the shields of disapP* 
ing mountings will be painted white to keep the pit cool. ia 
79. The time and working pay allowed for scraping, clean ing 
and painting, and the quantity of paint required for par ja 
and marking wrought-iron carriages and slides is laid dow? «| 
Equipment Regulations. ; 
, . 0 
INSTRUCTIONS FOR THE ERECTION, WORKING, AND Preservs™ : 
or HIGH ANGLE AND DISAPPEARING MOUNTINOS. F3 
' These are fully explained and described in the handb® * 
of each gun and mounting. En 


l J 
INSTRUCTIONS FOR FILLING, &C.; AND ADJUSTING Ilyprav® | 
BUFFERS. ‘d 


` 80. In all cases where guns are mounted on carriage’ an 
slides fitted for hydraulic buffers, the buffer will invariably yl 
kept on the slide filled with the proper quantity of oil i apt 
the piston-rod kept connected to the carriage; but in yo 
where guns are found to be especially hard to run bac set! 
such guns asare likely to be much used at drill, the Y ac! 
Commanding Royal Artillery may order the piston rods 0%, $ 
yuns to be disconnected, provided such instructions be give a! 
will ensure proper precautions being taken to prevent the Gr 
taking charge in running up. When works, however ll 
under repair, or persons other than the Artillerymen as aul 
in charge have access to places where guns having 4) yle" 
buffers are mounted, the Officer Commanding Royal AT ie 
will use his discretion in having the buffers temporarily ewt. 
but they must be refilled as soon as possible. l 


, 
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fen To connect the buffer.—Move the carriage to the rear suffi- 
ten Y to enable a man to get at the bracket on the under side ; 
lat, O the connecting nut from the piston rod, and draw the 
aa forward until its end projects through the. hole in the 
M ket, keeping it central in the hole ; screw on the connecting 
W nd when quite tight take half a turn back to allow a slight - 
Y of the bracket between the two nuts. ; 
| elore connecting it to the carriage, the rod should be pushed 
tant l out to see that it works freely, and that the packing 
td is not too tight. ’ 
wtth To fill the cylinder, run the carriage up to the stops, take 
off the screw plug, and rest the gallon measure in the hole ; turn 
lip € cock and fill the measure with mineral oil (or in cold 
heng eS with the service liquid described in para. 451a, Equip- ` ` 
Regulations) to the gallon mark, then turn the cock and 
tng the oil to flow into the cylinder; repeat the operation 
We the quantity required is run in, The quantity of oil used 
ys “inch R.B.L., and 64-pr. R.M.L. (5 feet 6 inches parapet) 
Mince slides, is 5 gallons, giving a depth at filling hole of 
ith with 7-in. R.B.L., and of 2ł-ins. with 64-pr. R.M.L. ; 
(ey the buffers of 7-inch 7-ton, 9-inch, 10-inch, 11-inch, and 
ch 25-ton guns is 12 gallons, which, with the carriage run 


i 
Q 
| ig 


aÀ firing reduced charges, a certain amount of oil is to be 
Vv He the buffers, vide R.A. R.O. 65 of 1893 and p. 16, Part 
t le : II. Care should be taken to replace the oil at once, 
Conclusion of the practice. | 
ore firing cordite charges the recoil valves of the recoil : 


(gad) 12 
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cylinder or buffers must be 
recoil control arrangemen 
with regulations. 


For the regulations for 6-inch Disappearing, vide L.C.W. 89 


—— ibe 
set to suit the cordite charge, or F 
ts otherwise modified in accor | 
0 

t 


Rore Mant iets. 


ave 
- 1. When rope mantlets have been fitted to shields, aud Mat 
been found complete and in good working order, on the Jd 
inspection of the Officer Commanding Royal Artillery a by 
Commanding Royal Engineer, they will be taken on chars pl 
the Officer Commanding Royal Artillery, who will be resp yl 
that they are kept ina safe condition and at all times real Yai! 
fit for use; he will therefore make requisitions in the “yt 
manner upon the Royal Engineer Department to carr tid 
any repairs, and also for the necessary application of a rate J 
of chloride of calcium, The above also applies in the ©” pn 

the rope mantlet doors issued for use in powder magazine* 


cartridge stores to certain stations at home and abroad. will q 
Rope mantlets, according to pattern required, im 
provided and fitted for 


„di 
all guns actually mounted behind jid 
protection, In the case of open batteries, however, A 
mantlets, when hung, would pe fully exposed to the we pe 
and therefore liable to rapid deterioration, they will be ¡ed fo 
store in time of peace, and will be hung only when requ ` 
drill or practice, or for actual service in time of war. p re 
3. For instructions for the care and preservation % ”. 
mantlets, see paras. 661 to 669 Equipment Regulations 


ot” 
D PRESERVATION OF | 
INSTRUMENTS, 


: : : opt” 
1, It is essential, when circumstances will permit, that °} 


INSTRUCTIONS FOR THE CARE AN 


| 


à ; Section VI.—Care of Armament and Stores. 
ly r 


or yp nents should be kept ina warm, dry, clean store or box, 
We oo will rapidly deteriorate, They should not be put away 

he nm damp, but be first carefully dried with a chamois leather. 
q ¡y nses should be dried with a soft chamois leather or piece 


bust » Which must. be carefully kept free of grit or dirt and 
j e used for no other purpose, 
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SECTION VIL—INSTRUCTIONS FOR THE MANAG; 
MENT AND PRESERVATION OF ELECT? 
FIRING APPARATUS. 

sic! | 


_ 2. The Menotti test battery consists of an outer vessel, whe? i 
is of ebonite, at the bottom of which is a copper cup 3-in- | 
and 33-in. in diameter, containing 2 oz. of crystal of sulphate js 
copper, with a “ fearnought ” diaphragm on top. Above t eo 
3 inches of fine sawdust that has been moistened with “ A 
fresh water and laid in loosely. On top of this layer of a 
is another diaphragm and then a slab of zinc 4-inch thick, 32 i y 
in diameter, and weighing 2 lb. The upper portion of the 2 
and its connection with the insnlated wire are ca" | 
insulated. 
As this cell is only used for testing purposes, a low resi”, | 
(about 20 ohms) astatic galvanometer is permanently atta net | 
to the ebonite disc which forms the core of the cell; t03% yde 
with a key which closes the circuit through the wires ° 
under test. The whole is fitted into a leather case. ar 
The batteries are supplied with the sulphate of coppers, “col” 
_nought diaphragms and sawdust in place, but dry ae ot 
sequently inactive. They are prepared for service by t2 i in. 
the sawdust, soaking it in clean fresh water, or better stil wl 
solution of sulphate of zinc, then squeezing it out to 2 e ing, 
extent and replacing it; the advantage of this method wel 
that the cell will be ready for use at once. If the W2 Be wil 
merely poured on to the sawdust some hours, or eve? day i 
elapse before the cell is ready for use. If the sulphate % ve 2 
is spilt among the sawdust care should be taken to re™ 


full! 


ce 
. ta” 
¡su pel 
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Lo 
til crystals or to use fresh sawdust, for if the sulphate of 
meet 18 allowed to come into contact with the zine it will at 
deposit copper on the latter. 
tanq yo After being rendered active the battery should be 
ha y joining a short wire between the positive pole of the 
tl; Y and the free terminal of the galvanometer, then placing 
ky strument so that the needle points to zero and pressing the 
kan eflection of between 80° and 85° should be shown, This 
> aled « testing the battery on short circuit.” . 
Whe) agnet; is supplied for the purpose of steadying the needle 
feas. ere is motion or reducing the deflection when it is too 
tra > When not required for use it is kept in a pocket in the 
P of the leather containin g case, 

dug, st the test battery has been in action six months the saw- 
tul, 38 to be changed and the copper cup recharged with- 
ugg tte of copper. Any copper sulphate crystals found can be 
| We over again. At the same time the connections of the 
| ref. ed wires with the zinc and the copper cup should be 
A OT Y examined and the incrustation cleaned from the zinc so 
i sh “ave a clean surface on the under side at any rate. 

TN uld the battery show indications of loss of power, and 
Mtiy, Ueasures fail to restore it, a new battery must be rendered 
| hal he *Battery and key, test and Jiring.—This . key, and 
ls designed to serve two purposes. mat TE 


| 


te, Lo test the tube and circuit when the gun is made ready to 
y : 
T To fire the tube. . 2 o 
Ving ble this to be done an indicator is fitted within the 
eg Y itself, which is so arranged that when the button: is 
© the right the current passes through the indicator and 


h e P y 
AN battery and key test and firing” is issued, the: Leclanché and 
tteries are not required. | - he ire” gees 
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the rest of the gun circuit, and if this is complete a visible y 
audible signal is given. If it is then required to fire, the oA 
is pressed in, which action cuts the indicator ont and allow” y 
full current to flow through the circuit firing the tube. yeno 
Besides this the apparatus may be used in place of the 
cell and galvanoineter for testing tubes, and firing wires. uer! 
The Leclanché cells, of which there are two in the T is 
box, are issued with the sal-ammoniac in them, and all t i 
required to make them ready for use is to fill the cells two- ¡y 
full with water and to see that this is added from time tO 
to make up for evaporation. ov 
When the battery fails to fire a tube, fresh sala q 
(about 4-oz. to each cell) should be added; the old $0 
being thrown away. pel, 
The apparatus is suitable for firing any low tension fu i V 
tube through a short length of wire, about 50 yards 0 
- copper wire (‘065 inch diameter). jot" | 
5. Precautions to be observed.—The turning of the knob i ot de 
be done just before it is required to fire, and it may eit int 
held turned or not as desired until the gun is fired by P oh 4 
it in. An arrow is cut on the handle of the key in ® 
position that when the arrow is up the handle is safe. 
The following rules will detect the particular cause 0 
to fire with electric tubes :-— 


pe 
ci ive w” 
1. Tf the indicator works properly, and yet when the E go 
pressed in the tube does not fire, the fault is if. 
circuit between the firing leads or in the tube its¢ he 
. If the indicator works feebly only, some bad joint 
circuit will be the probable cause. t ao! 
3. If it does not move at all, the circuit is broken 2 | 
point in the wires or in the tube itself. ¿e an 
. If the indicator works when the knob is turned and. kno 
does not fire whey it is pressed, and then when 


p pi” 


19 


da 
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is turned again the indicator does not work, this shows 
that the tube has fired without igniting the charge. 
ot e lminate faulty tubes it is as well to test them before use 
in, t the gun. This should be done under precaution, so that 
ty, of a tube being accidentally fired no damage would 
ir The firing leads may also be tested, and the apparatus 
bey be considered to be in good order, if on joining the 
Nii nals with a short bit of wire, and turning the knob, the 
Aog works well. If it should only work feebly the battery 
Ate e examined, as in this case it will not give sufficient 
= to fire with certainty. 

me Cell Leclanché firing Battery may Le found still in 
LA Places, and the preparation is almost identical with the 
"Y and Key, test and firing. 


na ety Men a Sae pi a 


sh 


proper ventilation, and as gunpowder possesses in a hig 
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SECTION VIII—INSTRUCTIONS FOR THE VENT! 
TION OF MAGAZINES. +. ʻi 


1. The dryness of any building depends greatly neg 
the property of absorbing moisture, great attention sho” 
paid to the following rules :— gr 
2. A common thermometer will be placed inside. 06 
magazine; it should be, if possible, so placed that a T i, 
may be taken without opening the inner doors. ey 
3. At every station where there are magazines, and oe ho 
Artillery Sub-District, there will be provided one or M9 af 
of common and wet and dry bulb thermometers or hygro™ co 
according to the extent and distribution of the magazines: py 
manding Officers concerned should demand as many 2% tio y 
nécessary to meet the requirements of each district or 842 yor" 
4, The wet and dry buib thermometers will be perms f 
placed in the open air.. They should be protected as 410 
possible from rain and wind, and not exposed to the dir „d 
of the sun. i . pup. o 
5. Care must be taken to keep the wet bulb well $ pd 
with water, and to see that its muslin covering an 
wick are always wet. W 
6. The scale attached to the dry bulb will sho, yl 


e , 
* temperature of the external air, while that of the ‘pe git 


will read more or less below the other accordingly 28 
dry or damp. K por 

7. With a view to the magazines being open as long i gb? 
on favourable days, the wet and dry bulb thermore vend! 
be observed twice a day, morning and afternoon, an t 
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ded on Army Form G 944. A record will also be kept on 
az, rm G 945 of the readings of the thermometer inside the 
‘he. Copies of these forms, attached to boards, will be 
May P In each magazine and signed weekly by the officer in 
4 ye the sub-district. 
ene le actual times at which the wet and dry bulb thermo- 
nin, are to be read, and the details of the arrangements for 
Nits the various magazines, must depend more or less on local 
tong It will be necessary for the Ofticer Commanding 
9, his orders to meet the circumstances of the case. ` 
Mti aer ally speaking, the conditions are favourab‘e . for 
hep ug a magazine when the temperature of the inside is 
by lan that of the outside air, but when the latter is very 
Seeing frequently be the case in summer in England, the 
eis E may be ventilated with advantage when its tempera- - 
a T elow that of the outside air, E i 
the Wo tables (Army Forms G 880 and G 881) are provided 
Mes Suidance of those in charge of magazines. Copies of 
UN ‘ables will be attached to boards hung up in each maga- 
(piv: detailed description of these tables and of the method 
Or Ying them to determine when atmospheric conditions are 
Mag, e for ventilating a magazine will be found in “Regula- 
L agazines, &c.” . cated 
Mee care must be taken that the magazine is securely 
Nt i. 8 soon as the favourable conditions cease, or when that - 


lo ePproached. 


nlg púJect to the conditions being. favourable magazines 
ey : Opened as often and for as long a time as possible, 
io E means should Le adopted to secure a thorough 
imm ai air, but care must be taken to provide for their 
derg į ediately closed, in case a sudden change of temperature 

, Necessary to do so. 
ttilatign st be borne in mind that conditions favourable for 
n may not last long, especially when the temperatare 


aa 


EJ 
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. . . . r 
inside the magazine is above that outside, as the formet g 


soon fall when the doors are opened. Under these “p" 
stances about five minutes should be long enough for : 
. lating a small magazine ; but when the temperature in 
below that outside the magazine, and other conditions ay 
_ ílled, there is no limit to the time during which ve? A 
may be «continued, provided the outside conditions | 
favourable, ¡ió 


l si . : d 
14. The following are instructions for examining the co s 


S = 
ee a 


magazine is ina decidedly damp condition. If they hart 
a piece of dry blotting- paper when pres yl 

the magazine is somewhat damp. Defo! if th 
ne pe 
moistened by them, press them between folds of blotting iy f 


be only so far opened as to admi ickly £ ph 
: ¿ admit the person, and quicK ag pit 
- It is best to take the bottle of nitrate of soda and the & A pl 


into the magazine, and to arrange the nitrate upon 


ai 
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a ] 
oy IX.—INSTRUCTIONS AS TO LIGHTING AND 
LAMPS. a 


yy Ou 10 account will any but the authorized lamps Le used, 
eg Ur pose of ligliting magazines, ammunition stores, labora- 

t gad their passages. s 

» uch lamps will be lighted only when absolutely neces ` 


tna Magazine copper lantern will be used for the inspection 
Non ¿ wmunition stores and underground passages, and on no . 
4, Or will the passage lamps be used for the purpose. 
ail my or more men, as may be required, will be specially 
Yap, 28 “lampmen ” for each work, to attend to all the light- 
4, A gements and stores connected therewith. 
NON $ all lamps, required for lighting magazines and car- 
fan ores can be placed in position without entering the 
| Mng Portions of the building, the lamp men will on no 
| , W Pass beyond the barriers. 
| ‘en it is impossible to clean the glass of the lamp 
Bayi Om the passage, such glass will be cleaned by one of the 
ty ‘© men from the inside. This may in some cases neces- 
Lake nscrewing and removing the frame; if so, care must 
ted that it is properly replaced. This operation will be- 
ty, M the presence of the officer or other person in 
hlclimneys should not. be used with the lamps if the 
| % to urn regularly without them, but only if from want of 
= much draught, the candles show a tendency to smoke 
ling » when the chimneys will be likely to improve the 
whic No detailed instructions can be given regarding their 
- 1 must be regulated by local circumstances. 


a 7 
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8. Lamp barrows and trays-are provided for the a 


the lamps to and from the lamp room; care must be taker 
they are always used, and that the lamps are not placed E j 
ground or floor, as the glasses are thus likely to be broke! Ww 
9. All lamps, when not in use, will be kept in the ” 
room. „Fo 
10. Copies of instructions on lighting, printed on Arm) ‘ef 
G 877, can be obtained on demand and will be hung up I» f at) 
lamp room. Should special instructions be required in al od iv) 
ticular work or magazine, for the guidance of the lamp™ ¿de 
the management of any peculiar lamp recesses, they will be” 
in manuscript, . d” 
11. Lamps on Gun Floors.—The following lights are ase 
gun floors :— 
Fighting lanterns or lamps. 
Tracing lamps. 


_A fighting lamp is on the pattern of a small carriag@ wal 
and has a clutch at the back to hang on to a loop, and via 
candle. Two of these are provided for every emplacement ail | 
R.M.L. and upwards, one for each side. They are inte? duets 
- give light for the service of the gun at night. § 8381 intr? sei 

a new pattern of fighting lamp which consumes oil... - qe 1 

A tracing lamp is a small hand lantern attach? an 
loop in the wall, generally on the right side of the on eu 
having a handle at the top so that it.can be easily remov, it fv 
burus colza ‘oil, Its special object is to be a movable ng 0 
general purposes at the gun, such as reading the trail” e 
elevating arcs, «e. : o th 

-These lamps should always be in their proper position > ` 
gun floor, trimmed and ready for lighting. , A 


==== 


AN 
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APPENDIX I. 


AUTOMATIC SIGHTS. 


Pia teteh shows a 12-pr. Q.F, sight, which may be taken as 


he y; da 
! ugh nts for the various natures being the same in principle, | 


lering in detail. 


he GENERAL DESCRIPTION. : . = 
Ie gi | 
1 “Sights consist of the following parts :— 


¡eco 8ht bar A, carrying sights which can be illuminated, 
Nit ‘ary, at night, and a telescope for use at Jong ranges or 
whi Objects, Deflection is given by the small hand wheels 
dene traverse the sight bar iorizontally about the pivot Z. 
en “tion need ‘be given for drift, as the sight is set ata 
, sating angle. : E 3 aa 
Neg ius bar B, to which the sight bar A is pivoted at Z: 
th ia S deflection gear. B is pivoted at Y to a bracket D ` 
iy py Atached to the cradle of the mounting by eccentric 
"iver Their eccentricity enables the final fine adjustment 
Y en to the sight on its first fitting to the mounting, and | 
ould not afterwards be disturbed, future adjustments 
ch AS be found necessary being given by the eccentric -. 


ies al? which is eis for the purpose. The bracket D 
So the gear by which the sight is moved when used as _ 
_ “rum sight, and also the range drum R. 2s 


RH 


3 
k 
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3. A bent lever E is also carried on the pivot Y. One“ 
E carries a roller, engaging a cam C attached to the car 
ane other end is forked to receive a latch F, worked by ? 


The latch F connects the lever E to the radius bat By 
when the latch engages the fork, the sight is controlled wg 
cam C, and works automatically. When the latch is dise”? 
the sight can be used as an ordinary tangent sight. nt E 

4. A spring P, in compression, keeps the roller at the %, ) 
the lever E in contact with the driving surface of the ca™ ( 

5. One of the studs fixing the cam C to the carte g 
eccentric, and can be turned by the lever K to give the “ys 
tion necessary for height of tide, the proper position of theg’ 
K for different heights of tide being shown on the arc V.. y 
the rise and fall of tide is very small compared to the held sf 
the battery, the lever K is omitted, but the eccentric 84 
retained as a means of adjusting the cam. ove ly 

6. A screw S, which will be found in the sketch ab ¿1h 
latch F, is provided to give the correction for the erro! BS 
day, Its head is graduated in yards short and yards ove yve! 
its means the relative positions of the radius bar B and t i 0 
E can bé altered to the extent necessary to compensate 2. 


error observed in the shooting. ca 
T, For use at night, both the fore and tangent. sights he wl 
illuminated, the foresight presenting a point of light at th 


of the acorn, and the tangent sight a luminous V. To € ec ph 
incandescent electric lamps are carried in the sight block y y 
current should be turned off when not required, 50 e 
exhaust the battery. o 


Tae PRINCIPLE OF THE SIGHT. : j1 
: s : “nh a DA 
‘The sight combines a depression range finder with a that t 


drum sight. Suppose the elevating gear be worked * 


at bar B is depressed from a horizontal position until the 
tng eae Upon the water-line of an cbject, the drum R will be 
te, YY the rack T, which is attached to the radius bar B, to an 
fhe ¿Pending upon the angle of depression, which in its turn 
Kt S on the range. If then the drum R be corgectly 


úl ned, we have a complete range finder. 
* hoy : 


diis ge be given to the gun. 
Ig 


ateh 
Le ne 


F to the lever E, whose other end works in the cam C 

lay ttriage. The sight can then be moved only by raising 
eri : : is 

tt 4 lug the breech of the gun, and the cam C is so shaped 


iny ES equal to the proper angle of elevation for the range. 


eh Us it will be seen that the cam must be cut to suit the 
t 


_ Site for which it is made, t a 


1 
METHOD oF Use, 
qe 7 > e 


A an automatic sight :— 
Rop ght being in adjustment, and the latch F engaged in the 
the lever E, set the tide lever K to the proper height of 


l had the error of the day: screw S-to. zero.. Give the 
Mot l deflection. Align the sights on the water-line of the 


Ve of tduation corresponding to the number of. yards short 
den served, and make the usual correction for direction on 
ection seale, ` A: 


3 l i 
q 2 bar and drum sight :— a 


— 


K 
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effected by connecting the radius bar B by means of -. 


le... the gun above the sea, and each cam will thus be special ; 


gra, hits are only suitable for automatic ‘use when firing at 
La, A yo of objects, .. Should it be desired to utilize the. 


« 


tay remains to secure that the elevation corresponding to . ; 


ay.” angle between the axis of the gun and the line of sight ` 


D : : . pe 
oe Y Working the elevating and traversing gear of the gun. - 
the ect errors in shooting, turn the error of the day screw. 
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automatic sight as a range finder, to fire at the upper onl 
T 
J 


tops of a ship, the water-line should first be laid on (and if 1t 
the first round of the day’s practice, ranged on as in 1). i 
latch F should then be thrown out of gear by the lever G a 
the sights aligned on the desired point by working the elev?’ p 
and if necessary the traversing gear of the gun. If the ship m 
moving it will be necessary to throw the latch F in again © jt 
time to time, and to lay on the water-line again n order tor? 
the sights to the altered range. . ¡pl! 
It will be seen from what has been said about the princi 
of the sight, that its acenracy as a range finder falls off rap, jp 
at long ranges, especially if the site of the battery be low, “ye 
that case the angle of depression on which the action % 4 
sight depends varies but slightly with the range at long rane 4 
For these longer ranges the latch F should be thrown oud 
its fork by the lever G, which at the same time throws into e f 
the hand wheel J, which works the rack T and range dru? eh 
By means of this hand wheel J, the range drum R may “0 
to any required range as given by P.F. or D.R.F., and the 
can then be laid as with ordinary tangent sights, Y 


ADJUSTMENTS, b 


a ¡y 
In the first place the mounting must traverse truly ar | 
horizontal plane. This may Le tested by placing 2 qu, 
clinometer on the gun and traversing the mounting ’ 
The bubble should not move. ti” 
Means will Le provided for correcting the level of mount ye 
fitted with automatic sights. The mounting being levele” 
following tests may be applied :— 


C N Mechanical test :— a Y, 


Turn the error of the day screwíS and the tide lever jar” 
zero, and throw the latch F into its fork, Place % ` 
y 
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Pee 
el 
pl meter on the gun, and lay it at the prescribed angle. Then 
a np the clinometer on the upper surface of the radius bar B, 
: inet the portion where the directions are inscribed, and see 
€ iS reading is the corresponding angle. The angles referred 
| bar Ul be found engraved on the upper surface of the radius 
tec If the reading is not correct, slack the clamping nut and 
| Non the eccentric Q until the correct reading is obtained. 
4 ye of the other eccentric studs should be used for this purpose. 
tight lly, see that the range shown on the range drum of the 
tiè Y (when set as above) is the prescribed range laid down by 
i rections inscribed on the upper surface of the radius bar. 
ta not, slack the set screws on the outer circumference of the 
Se drum and turn the scale till it reads the prescribed range. 
; (9 Optical test :— 
i l 
Pone telescope being focussed on a distant point, should be 
| er hi in its supports. If this shifts the intersection of the 
A Wires or pointer from the object, the usual collimation | 
` Stment should be applied. Vide Handbook for D.R.F. 
teles ordinary sights on the bar may be compared with the 
aa Re by laying on a distant object, and should be in 
A ment, As it is possible that individual layers may vary, 
teles Introducing a personal error between gun sights aud 
tigh eoD, vertical adjustment is given to the foresight to enable 
ayer and telescope to be adjusted to each other to suit the gun 


t 


n manufactured, the gun sights and telescope are in adjust- 
i tegar with the foresight scrowed down home, and this should be 
| bein ed as the normal position of the foresight, correction 
ermit aae only to suit the individual gun layer should time 
(It 5 of the gun being carefully laid on to a distant target. 
[dinah] uch correetion las been made, and the layer should be 
Jihilin ed, the foresight should preferably be screwed home 
& time to make a test, Jabs, 
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l CARE AND PRESERVATION. fh 
wen in use, the sight bar A with all its fittings atta’ y i! 
should be removed and placed in a dry store. Its remov? ye 
be effected hy slackening a screw which will be found und” || 
pivot Z, and, disconnecting the leads for the night sights. of | 

As the efficiency of the sight depends upon the accut®® pl 
the cam C, gpecial care should be taken that this sulle pa 

0 


damage. It Id enno a be polished, and sh | 
kept free from grit. thy rar 
All parts should be kept lightly smeared with antte” 


grease.when not in use, but-eare-should be taken that thee 
tab the tip of the-foresight-and the-glass-V- of-the hind-si8” |, 
Aeae; T riagged witi grease or dil” ar 
The lamp holders and lamps must be kept clean and clen, 
grease, as also the holes into which they fit. . There mu 
electric contact between lamp holders and sight bar, and Y; 
is dirty the lamps will not burn well. mae 
- In throwing the latch F into gear, care should be taker gw 
it is opposite the jaws in the bar E, in order to avoid nj”, | 
the parts. l 


+ INSTRUCTIONS REGARDING LAYING. 
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T : 

| E angle of depression of the line of sight varies with (and 
taj.’ indicates) the range of the target. The angle of 
heyy Ht elevation of the gun also varies with the range, 
Nel re the quadrant elevation of the gun varies with the 
ati depression of the line of sight, and the amount of 
t 
is ‘mount of depression given to the sights. ' _ 

WE Ows that the sight can be used as a range-finder, and 
ful E combined automatic and tangent sights, may, be 
t e is desired to fire at ships’ tops, &c. The gun must. 
Lin ald automatically at the water line of the ship,. This. 


ES 


oil set them at the proper angle of elevation. The 


‘tic gear being then disconnected, the gun can be laid on 


h 


as been automatically given to them. 
e 


E accurate, and this accuracy is capable of being tested : 


X 'ghts, so far as the mechanism is concerned, can be made: 
th 
0 


th 
i onat curacy of the sight; they are limited by what can 


ay, on the part of a layer is of much more importance 
ta, e of an automatic sight than in that of a tangent sight 
ited known range. For example, with a 12-pr. Q.F. gun, 
ik 25 feet above the sen, an error of one minute in the 
Ke of nt of the automatic sight bar wovld cause an error of 
r woua 25 yards at 800 yards, but the effect of the same 
O ya d be 52 yards at 1,200 yards range, and 200 yards at 
| Peent D range, while a corresponding error in the setting of 
| | ar would be about 20 yards in all three cases. . 


on given to the gun can be made automatically dependent. 


Cate the range to the ship on the drum of the siglits,. 


ig a the ordinary way, the sights retaining the elevation. | 


te Pattern of automatic sight adopted for the 12-pr. Q.F. ` 
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The reason for this is that, in the latter case, the afi 
motion of the line of sight is precisely the same as that Me 
axis of the gun, while in automatic laying any variatioD' 
angle of depression of the sights (or range finding angle) A 
tates a greater variation (the amount of increase depen: af 
the range) in the quadrant elevation of the gun, so thi ni 
in the case of short ranges, or very lofty sites, the a3! gi 
gun moves through a far greater angle than the line 0 f.! 
_ For example, under the conditions above quoted (12-pr- Q p 
-at a height of 25 feet), it is found that an error of onè $ 
either in the sight or made by the gun layer, at a rang? wt 
yards, causes an error of 22 minutes in the elevation 0 w, 

© 
1 


he 


PART IL 


Coast DEFENCE. 


Definitions 


Subsection 


Subsection 


” 
” 
” 


Subsection 


” 
” 


VIII. Tide correction tables 


144 


TABLE OF CONTENTS 


PART II.—COAST DEFENCE 


Section I, 


Section 11.—Conditions affecting Attack and Defence. 


I. The Attack 
II. The Defence 
HI. Summary 


cee ... oon 


oe . .. 
SS 


Section IIT.—Organisation for Defence. 


I. The chain of command and delimitation of units 


I. Fire control and fire direction ssa 
JI. The system of communications ... 
~ IV. Command posts, ove wis ... oe 
V. Lighting of works ass ee ae 
VI. Storage and supply of ammunition 
VII Electric lights and obstructions ... 
VIII. Minetietds as de ass vee =e 
IX. Regulation of traffic in defended ports... igi 
X. Employment of Militia and Volunteer A rtillery 
XI. Fort record books. . 


eve ... 


eee ... .. ... ... 


Section IV.—Charts, Maps, and Tables, ` 


I. Section charts and maps 
JI. F.C. chart aes oa bee 
Ill. B.C. chart Ka ve Ge 
IV. Target indicator tables 
V. Group difference tables 
VIL Convergence tables See 
VII. Raver Correction tables 


IX. Manning tables e a = sir sae 


.. ore see 


TABLE OF CONTENTS, ` 145 


lection ee eee : 
ton V.—Communications and Transmission of Ranges and Orders. 
ect, FAQE 
» 1 I Telephones and Speaking tubes se mm 0... 18 
» „IL Trumpet and bugle sounds .. wea 19 
» HL Whistie sounds... tee tee aes ote tees DOL 
» + Electric order, Tange and training dials .., sis eee eo. 201 
V. Range indicators... te oe ewe 208 
mo Section VI.—Orders of Fire. 
ui : 
y n wh ae The fixed armament, except Q.F, guna Fa ve .. 20% 
n j L Q.F, guns of the fixed armament... ase “ig we 208 


H, The armament for general defence tos sige ee 209 


“tico VII.—Identificatioa of Ships, and Choice of Projectiles and 
hee Point of Attack on Shins, 


ti 
an T L Identification of shipa no oe, 
l, Choice of projectiles and point of attack on ships 


... e... 21 


wee BU 


Ne Section VIII.—Manning and Fighting a Battery Command. 
ti 

| s On E Manning a battery command .., 
\ 


» Fighting a battery command ... ay ids so 225 


ety 
N = 1X.~Manning and Fighting Q.F, Guns for Defence against Raid, 
» ion I, Manning... mo. Bis. aT A 
U, Fighting IR 
i Section X,—Duties of Officers, and others, summarised, 
on 


ose oe 242 


oon b.. ... eee eee ove 243 


n iv he gun group commander ,., cae ia s ies se. 243 
n V. The range group commander 


» I, The fire commander bie ... eee on sae 
ho ih The battery commander 


Le ... ees ... 244 
EA The ammunition officer ste eae Gy on cee oe 245 
L The permanent staff Wik Ge. ash wig © 245 

Cies | Section XI, 
n Coast Defence aes oe is ee BRE, cai FT 


Bad 


PART II.—Coast Defence. 146 P 


Section I.—Definitions. 


PART II.—-COAST DEFENCE. 


SECTION I.—DEFINITIONS. Eo 
10 
Coust Defences.—The means provided to prevent damage 
material or occupation of territory by an enemy’s mar” 
forces, P 
These means comprise. the artillery armament, the work 
which it is placed, submarine mines, the Brennan te! 
obstructions by sea, and electric lights, y 
The artillery armament is divided into fixed armame”! E 


armament for general defence. gon 
Fixed Armament.—That which is mounted in fixed por 

in forts or batteries, - p 
The fixed armament is divided into primary armament 

secondary armament, “gyi! 


E go 

Primary armament includes R.M.L. guns of 9 inche y 
upwards, B.L. guns ‘of 6'inches and upwards, and 4°7-N | 
G-inch Q.F., guns. p he 

Secondary armament includes guns of lower calibre th*” 
above. ; a Ea «ae 

Armament for general defence consists of those guns, howi ya 
quick-firing guns, and machine guns which are so mountet ¿gs 
be capable of being moved and brought into action in vail’ l 
positions. Of this armament such portion as can be ' go 
moved and carry its supply of ammunition in limbers ant 
is termed the light armament Jor general defence. 
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0 bmarine -Míne.— A’ charge of explosive moored below the 
Wit ace of the water, and designed to be fired when in contact 
yr ild Am a by a hostile vessel, 
on niet —An area of water provided or intended to: be 
d in war with submarine mines. 
Bip es Torpedo.—A. metal case containing a te of explo 
Me arable of being moved below the water ‘under control from 
0 Shore, and designed to fire on striking a hostile vessel. `- 
I str uction by Sea. —Impediments to “navigation, either per- 
ut, such as breakwaters, or temporary, such as booms. * 
egy “trio Light.—The beam illuminating any portion of the 
teati ed me together with the material and appliances for 
i 
ies te lights may be either tad dona or search, lights. 
the me is Beams, —Electric lights intended to bear always over, 
e area. 
toi lla de Lights. —Electric lights intended: to be verd so as 
le Uminate different areas. 
te ĉctrie lights may occasionally be adapted for use either as 
e beams o or search lights, 
De “ctrio Light Area, e area of land or water effectively 
nated by an electric light. 
An or ¿est Fortress, —An area of land and sea provided at certain' 
Ede “ant points, or along tactically selected lines, with works 
hoy” able ie and with an ar rtillery armament, partly fixed, partly’ 


[te de ren Commander.—The officer in chief command òf-a coast: 


Ls 
We Satin, —A sub-division of a coast fortress for purposes of 
E ation and fighting. 
a Commander. —The officer i in command of a section òf a 
fort BEPC o PP AN A UN O aa soe 
| e above definitions refer to disi defence generally, the? 


ing to the artillery part of it only. a 
Sad.) l ~ goe 
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Fire Command.—A sub-division of a fortress section | 
purposes of organisation and fighting, under the comma! | 
a fire commander. Aa F 
` Fire Commander (F.C.).—The officer entrusted with fre cont! 
and in command of a fire command of a fortress. . r 

Battery Command.—A sub-division of a fire command % 
sisting of such a number of gun groups, together with the 14%, 
finding or position finding installations, and all men and st 
necessary for fighting them, as may be efficiently command”, 
one man, p? 

Battery Commander (2.C.).—The officer in command 2 if 
battery ‘command, and entrusted with its fire direction 
tire discipline, i 

eee Sub-Commander (B.8.C.).—An officer occasion’ | 
appointe to represent the battery commander at the gt? ii 


and performing such duties as’ the battery commander 
depute to him. 


TT] 

Gun Group Commander (G.G.C.).—An officer or NCO. g 
gun group, and responsible under the bat” : 
commander for lts fire discipline. l UN 

` Gun Captain (G.C.).—The N.C.O. commanding a single 8 
complete with ¡ts detachment and stores, aul? 
Range Group.—A sroup of position finding instrum vou 
together with their Operators, intended to be supervised by 
man. , 0. 

- Range Group Commander (R.G.C.).—The Officer or N e 
entrusted with the Supervision of a range group. el 
_ Ammunition Detail.—The officer, N.C. Os and men emp!) y 
in the su ply of aminunition for a battery command or ba 

commands, a 


eh . > qm 
Ammuniticn Oficer (4.0.).—The officer or N.C.O command 
a ammunition detail. $ RES 


Na 
b 
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Vig pe S 
0 ra Unit. —A specific detail of personnel with the material 
“wed by it in action, detinitely organized for fighting. 
Ay on group, Irrespective of the number of guns, is the 
: ek tactical unit. 
Monat Detail.—This term referring to any unit, means the 
Ñ belonging to it. i 
etait ee place appointed for the assembly of 
Mannie of a battery commander's command. 
ten eg Table, —A printed form, A.F.A. 2008, on which to 
dy, Particulars of manning details, = 
Neg iy área. —The extent of water, or land and water, covered 
mine ely by the fire of any specified unit. 
ing 7et.—The object at which a guu or guns are aimed or 
' bjt Mtended to he aimed or to be tired. 
Yana Le tcement.—The distance from the centre of a group to the 


Fon, nding or position finding instrument working for that 
, » 


+ 


US ri 
Me <a Diperence.—The difference measured in yards between 
\ rao toa target at any given moment from the centre of 
| pE oup, and that from the range instrument. 
"teupig ee Post. —-The building, cell, or position selected to be 
va Ly the commander of any unit du ring action. : 
Moh a Range Finding Station (D.It.F. Station).—A place 
tion, ed and prepared for working a D.R.F. instrument in 


in . e 
Mono Control. —The general conduct of any system of artillery 
nd e e y the officer in superior command, both previous to 
Pin De action, 
“Cina ‘rection.—The conduct during action of the artillery 
ly the ccordance with the orders given previously or at the time 
officer holding fire control, 


Ee 


` - i 
d 
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l SECTION 11.—CON DITIONS AFFECTING ATTAC | 
eye a © AND DEFENCE. vt pe a 


a. i y `~ A Ay 
¿ The functions of coast defences in war are mainlv. deporte 
on the naval strength in relation to its adversaries of the P ta 
.to which they belong. Since the maintenance of sea supre ye 
has been authoritatively adopted in our case as the basis ° pe 
‘system -of. Imperial defence against attack from the sem.) 
a O the use of coast defences in the Hf 
«Empire are peculiar to it, z i j i 
ae standpoint of other ue ae ak! 
ut as command of the sea, to be effecti stablished, gy 
«first be fought for by our N av A aon ade Ber ee e a 
of clearly acknowledged inferiority by sea, there will prob jen 
be times at, and just previous to the commencement of hostility 
„when the command will be “doubtful,” that is neither sid? o 
acknowledge inferiority, but neither will be in a position jaf 
. assured” command. ` It may even happen that in parti yy 
‘regions or for short times our fleet will be locally or temp y gel 
. a state of inferiority. And after engagements have Po | 
-fought there may still occur periods when neither side “Y it? | 
In a position to assert a decided superiority, Ultimately ¿pe 
side or the other will establish command, and it is pis 


-assumption that our Navy will be o effect j 
.that the whole scale ae ei defer Gut 
based. In order that command may be “assured,” the hy 
holding it must be able to keep the “enemy’s fleet shut uP pn. 
blockade in his own ports, and this will be the aim of out ” "ex 
It is impossible, however, to prevent with certainty 8M% edo, 
peditions or single vessels, especially torpedo boats or corp 
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boat : : 
lestroyers, from occasionally breaking through the blockade. 
Lin = coast defences are designed to meet all the above con- 
ty cies, and it is necessary to bear them in mind in order 
nip gPreciate the equipment, organisation, and training best 
to make coast defence effective. 
i n Sunpsection I. : 
l . 
hon ¿Mtack.—The attacks which coast defences may be called 
O resist are divisible into the following four classes :— 
(2.) Deliberate attack. 
-) Bombardment. 
c) Forcing a passage, 


(7.) Raid. 


ven landed outside the sphere of the coast defences and 
vith ed by a fleet. If land attack is undertaken in conjunction 
Ñ inca ae attack, the range of attack from the enemy’s base is 
np ed by difficulties of transport and supply. As assured 
a ot and of the sea is a necessity for the naval attack, whether 
„ul Xert with land attack or apart from it, such an operation 
¡01 mies be undertaken until some considerable time after the 
‘bili “ement of hostilities, Taking into account.all the dis- 
inne ES under which ships labour when engaged with fortifica- 
¡Mino e is evident that unless the latter are very weak and 
AÑ Sanised, a strong fleet heavily armed, and perhaps includ- 
ty ie ‘sels specially constructed for bombardment, is a necessity 
beg > assailant. ‘The tactics employed by the attackers would 
Mider y include some of the offensive measures referred to 
K a we remaining headings. 
ith th ombardment may be either persistent, that is carried on 
e intention of persisting in it till the desired effect is 
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tion, and require considerable tj re ON i 
occur under the conditions that ade r ie je" 
that call for deliberate attack, of which it might form a par jy’ 
Desultory bombardment by single ships, or very * de | 
squadrons, ig perhaps just possible in any state of sea PO vi 
but the advantages to be gained, unless defences are vr 
inefficient, appear so doubtful that its use is improbable. 4 
paratively few rounds are carried by ships for, their pa 
MF. 


n . . 
mn aoe A passage. That is an attempt to run past with 
waters not ended points with a view to operations in int in| 
e ¿ommanded by coast defences, This js poss 
para E = ower, except where the defenders hold ass fr y 
could only be i ere open waters do not exist inside the defek sl { 
for dolido, 2 empted under the same conditions as are req" of i 
ea ate attack. Interior waters of any extent 4 

T Urequent occurrence in the British Empire. ash 
a tere the attack is made (if vessels of any size are to Piy, 
ets ae the channel js exceptionally easy) it will be by ea 
Da Broly immediately after a night reconnaissance by small Fy 
w ich, if the passage is mined or obstructed may be sent of 
clear it. This latter Operation will partake of the characte" 1 
raid. The ships will steam past at their highest spee ray 
endeavour to avoid all contlict with the defences pre me 
only using their guns, if at all, to pour in as rapid a fire 29 a 
sible in the hope of causing losses to nal which uw 
impede the service of the shore guns, es, * 

(d.) Raid, that is a sudden attempt. to penetrate the defence l 


\ 
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tha .. 
de View to the destruction of shipping in the barbour or 
Top construction, docks, coal, or stores. 
ita pedo boats, and torpedo boat destroyers, are the most 
q a craft for such an undertaking. They are very speedy, 
thy therefore reach their objective in a very short time 
tep caving the base, and more easily elude detection and 
lye : oth on the voyage and after reaching their destination. 
Anp of their light draught they are not confined to the 
‘ lie channels on approaching a port, and their small size 
tke th freeboard further aid them in eluding observation, and 
Mieti em a difficult target. The damage they are capable of 
hs '8 is out of all proportion to the inconvenience which the 
by en several of them might occasion, and on this account 
thi de lnot be deterred by difficulties of navigation. Night, 
iting Weather, or both, otfer the best facilities for the attack, 
tr Ni Which every endeavour will be made to escape detection, 
‘ake and dash are the essence of such an attack. Feint 
Blanca ve perhaps be made with a view to wearing out the 
Urol, of the defence. The strength of the attacking flotilla 
(Sting ay vary according to the importance of the object to 
tions ; m some cases it may be expected to reach three 
phatio or eighteen boats. It is improbable that any definite 
‘op fre will be adopted in attack when once the boats come 
Ny . i f 
Sosy can this form of attack be adopted in any state of 
the i T, but as it requires little or no preparation on the part 
ha yg plant, it is to be expected at ports within range of the 
Milicia ases not later than immediately after the outbreak of 
Meg and perhaps even before they have formally com- 
be * trompt action of this kind offers the best chance of 
Ne Roe the defender ix less likely to have completed all 
tru .'gements for resisting attack, such as the placing of 
om As, which cannot be finally effected in time of peace. 


Op ) 
ec A . . 
Pedo hoat depots have been established on foreign coasts 
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within striking distance of several of our kome ports. 
nearer a port to the enemy’s bases, the more liable it is a, 
form of attack. But no ports however distant are safe i 
for if out of range of sea-going boats, they are still iab" 
attack by smaller types carried by battleships and cruiser” i 
It is possible that Raid might take the form of landing ‘gf 
parties with a view to destruction on shore, but if this Y, 1D 
outside the range of the sea defences, it must be met % yd 
military precautions usual on land, while if landing take}, 
inside this area, opposition to it would assume precisely thé’ ysl 
form as that to torpedo boat attack. There is no probability, ih 
large vessels will ever be used for purposes of raid wher 
defence is not utterly disorganised, with these exception € 
(i.) Where the attacker has reason to believe that the Cb i? 
is obstructed to such an extent that the boats will have phy 
difficulties in effecting an entrance, it is posssible that ve 
favourable circumstances an old or specially constructed *, 
of larger size may be sent in with them’ for the purp?” 
making a breach in the obstructions, : i 
' (11) The use of gunboats as a convoy to raiding torpedo sr 
at night is comtemplated abroad. The gunboats would b0 rê or 
reman outside the lighted area and probably direct the! © or 
the projectors of the lights in the hope of disabling then’ el? 
oe the fire of the guns intended to act against the Y” po 
vats. jor 
_In the event of countermining or the clearance of obst! w o 


== 


ol 
4 
u 


being attempted with a view to an attack of the nature 0 “all 
(c), such operations would be very similar in character "1d he 
Countermining attack would take place by night, and W%, W 
made by fast launches carrying charges of explosive r e 
dropped at intervals along the channel it is desired to cle” city 
afterwards fired simultaneously from each launch by elos pins 
Other methods of rendering mines inactive, such as “CY UN 


or “sweeping ” are too slow to be adopted under fire. 


> 
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Or. 
ef f the ineans of defence comprised under the term “coast 
he, 25” as defined in Section I., the artillery armament and 
a orks in which it is placed alone are under artillery control. 
in, e other means, submarine mines, Brennan torpedo, 
y „ment obstructions, and electric light, are controlled by the 
fy, Mgineers, temporary obstructions by the Royal Navy. 
beg ome forming ‘the artillery armament are divisible for 
tta Purposes into three classes, each having a more or less dis- 
. “pplication, and method of fire control and direction, viz. :— 
(4.) Direct fire guns. eE 

' 10.) High-angle tire guns. 
lu, (c.) Quick-firing guns. 3 poes 
) he direct fire guns of the heavier natures are intended 


icti all ranges within their effective area The con- 
ction 


of their mountings and sights, and their systems of 
hey 8 and laying do not however enable them to fire with 
tet effect at very quick targets, or by night. Their use is 
any e practically confined to action against vessels larger 
iy pedo boat destroyers, except that where narrow channels 
ba? Mud a sufficient number of quick-firing guns is not avail- 
re Proportion of them may be furnished with special case 
T ae Use against torpedo boats and torpedo boat destroyers. 
en, lig ter natures belonging to the armament for general 
e a including machine guns on parapet or tield carriages, 
lg lefly applicable to the defence of land fronts. or the 
Ps of attempts at landing, but might also be used as 
“yy yy, to the primary armament. ; 
jack pS tuangle fire guns ure intended for preventing, by deck 
bey, ombardment from ranges at which the ships’ side armour 
lig Ond the penetration of the direct fire guns. They are 
l ed to deal with vessels at anchor, or moving slowly. 


c ; . 
hy Unter ships armoured or unarmoured, anchored or under | - 
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(c.) The heavier quick-firing guns are chietly intended f° 
attack of the unarmoured or lightly armoured parts of $ 
‘(Juick-tiring guns of the lighter natures are provided pri! 
for dealing with very quick unarmoured targets, such as tor j 
boats and destroyers, or countermining craft, but the iy 
against the unarmoured parts of ships at short or me jf 
ranges is likely to prove very effective. A proportion of mi” ¿y 
guns on cone mountings is sometimes mounted ` wil? ) 
lighter Q.F. guns for use under the same conditions, y Y 
7 he works, in which the artillery armament is place a 
designed to give cover for the guns, their detachments, amh ges 
tion supply, range finding emplacements, communicatio™, 
and sometimes accommodation for troops. t 4 
Submarine mines are intended to deny certain waters , ft 
enemy’s ships, or to close channels against them, Those i if 
service are of two descriptions, viz., “ Electro-Contact pe 
Electro Observation.” The former may be so arrange pe 
when struck by a ship they give a signal on shore, and ¢” ve 
be fired electrical! y by an operator, or they may be arrang ell} 
five automatical] y when struck. The latter are.fired ele¢ if e 

_ by an observer’ on shore, who is provided with a mena! 
determining when a vessel is Within effective distance of © gh? 
them, The charges which submarine mines contain vary, | fy? 
does the depth at which they are moored below the 8" wil 
Submarine mines are of little’ use against torpedo boats o he 
to the depths at which they are generally moored, an@ gme, 
spaces between them, which are large compared to the Pe ther 
such small craft. The Navy use “boat imines” to ai 


a. 
=z 


not enter into the general scheme of Coast defences at }* el 
though the adoption of a similar mine for the above pu'P fhe 
the Royal Engineers has been under consideration. th 
contain comparatively small charges, are moored atr " hich 
surface, fairly close together, and connected by cables, ~ 


tel 
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M gt, F A 
cha etched by a boat trying to rpn through, fire the mines 


The Wally. 

he Brennan torpedo is intended for the defence of narrow 
bead Very few installations exist, and these are not likely 
My led to at present. 

typ Uctions by sea are chiefly applicable to torpedo boat 
Aly ut break waters are of course etticient against the largest 
bubs Booms are generally composed of steel hawsers or of 
An pation of baulks and hawsers stretched across narrow 
ttim they are secured on either shore to anchorages, and 
kg “ES receive intermediate support from piles or moored 
Mount eY are useless against ships, and have often been 
, boat, ed by even torpedo boats. Unless defended by gun 
Eleg 8 can demolish them at their leisure. 

the Me lights are provided to illuminate channels with a view 
Mine fection and destruction of raiding craft, andl to light 
teng : elds and their approaches, so as to admit of attempts 
| er the mines inactive being prevented by gun fire, 


y 
Sunsecrion 111,—Summary. 


h 

8 z A è s 

b, Seueral considerations which have been put forward in 
lon are combined and summarised in the attached table. 
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cc carr 
Natur; Probable Object, 


Class of Vesse!’ 


likely to be use | 


of Atta k. | State of Sea Power, 


- ggas 
clas 
yy eo 


” 


(a) Reduction of the Assured command | All existing | 
Deliber to | fortress with a necessary to the! Perhaps specia 


Attack. view to invasion. attacker, structed vessels. 
| F | 
(b) | Destruction, or to | Barely possible in Battleships, cru | 
Pombard- Produce Moral | ` any state. and gunboats., 10 
ment, effect, is E : 
p 
(c) ¿To operate in in- : Possible in any state Any vessels, but, t 
Forcing a | terior waters. ` except when de-l. bably fast ones hy 
Passage. fender holds as- eee. 
{ . sured command, nd a 
(d) * | Damage. to ship-| Probable in any | Torpedo boats 8 ye 
Raid, | ping, docks, and Slate, particularly pedo boat des patty 
¡ stores, : when doubtful, perhaps nece quel by 
i breaking throut 


structions. 


| by a larger 
| 
t 


p” 
pra” 
t Means of Defence" placed in d 
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Able Ti Means of Dofence : 
see applicable, General Remarks 
d, 
A Sa may be | All guns which can Includes persistent bombardment. f 
“ent Nued ` by bear (mines, Bren- “Means of Defence” reférs to 
y nan torpedo, and naval attack only, f 

l obstructions). Purely naval. attack ‘unlikely 

; except against very inefficient 
r e defences. . eh BS 


; If in conjunction with land attack 
[Pat = i i objective must be fairly close to 
| E enemy’s base. 

| A Cannot occur at beginning of å 
i "o ý : hostilities. 

night ...| High-angle fire guns, | Refers to desultory bombardment 
: A heavy direct fire] only. a 
taj guns. An unlikely form of attack by 

sete e] : our adversaries. A 
one „| Direct fire and Q.F. | Applicable to very few of à our coast 


| guns (minen, Bren- defences. i ` 

nan torpedo, and , , 

(Sei, obstructions), ' l i E a 
In thick | Quick-firing guns, | Applicable to all defended ports in 


Ur or ther by day machine guna, and proportion to their importance and 
ht, heavy guna firing nearness to enemy’s bases. 

- special cane (ob- May occur before, almost certain 

structions und per- immediately after, declaration of 

haps boas mines). wur, where convenient bases exist. 


no 
St Under artillery control. , 
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SECTION III- ORGANISATION FOR 
" The complete scheme of defence for a co 


be arranged concurrently with the artillery details b agreé 
between the officers responsible for them, subject to the san 
of the G.O.C, F fl 
Such extracts from the scheme of artillery defence as atit" 
particular oflicers-—F.C,s, B.C.s, Ec. —together with infor™ go 


A : e 
as to the extent and manner in which they are requi Jery 
co-operate with the Measures of 


control, will be embodied in the f r 
“Fighting Books,” and distributed to the officers conce ely 
They will be strictly confidential, be numbered and r epi 
giver into the personal charge of the officers, and returne® - 
them onieaving the command, gnera 
The intention of this Section is to lay down such £ ire’ 
principles for artillery organisation, fire control, and fire 
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MN 

ag’ May serve as a guide for the preparation locally during 

Ot p He of a detailed scheme for the artillery defence of a 

Whig Crtress, It is impossible to lay down hard and fast rules 

th, Will include and be applicable to all cases. The spirit of 

hy Ustructions must however. be followed unless very good 
us exist locally to the contrary. 


4 
Svasuopton L—The chain of Command and delimitation 
k of units, ; 
ine fortress will be under the command of a Fortress 
n ander, and divided into Sections each under a Section 
th ander, who will be responsible generally for his Section 
ic efence. A section will include the portion of the 
lee ù allotted for its defence, and the Fire Commands within 
ira + Its boundaries must be so traced as to include entire 
Man ommands, The Fortress Commander and Section Con- 
Bach May be officers of any arm of the service. ; ; 
an section will, for artillery purposes, be divided into Fire 
ly Ads, of which the size will be governed by the character 
a “land and water arcas to be defended, and by the number 
tegt © Nd batteries which it may be pussible for one oflicer to 
ty, action, ; . 
‘tig, SUS of a fire command must never ‘be partly in one 
loy and partly in another, All personnel and matériel will 
ited we guns 5 do, where oflicers, men, or instruments are 
iy m action in a different Fire Command from their guns, 
efg belong to the Fire Command in which their guns 
d, 
tie Fire Command will be the highest unit of executive 
fi ry command, and will be under an Artillery Ollicer styled 


a 


le 0 x i . : 
lan pommander, who will be subject to the immediate orders 
yd i 


i he Communication with, the Section Commander. 
G.0.C,, R.A., or officer commanding R.A., will be employed 


h l f 
l (o Staff of the Fortress Commander. In some few cases the 
Sad) > age 
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paucity of officers may render it necessary for the 0.0.RA 

act as a Section or Fire Commander, but such cases mus 

exceptional and exceptionally treated, x 

The general chain of command and the communication? 

. run from the Fortress Commander through Section Comma!” | 
to Fire Commanders, with which latter officers the ca 
artillery command will commence. The chain of artillery qu 
mand will run from the Fire Commander through the Bi 
Commanders to the Gun Group Commanders, pal 

The following are exceptional cases of command, and sh 
be dealt with as directed below :-- d 

JTigh-angle batteries.— The water covered by a high j 
battery or batteries will be divided into areas, each of Yh 
will have a position-finding cell, aud instrument under 4 
commander. The senior officer in a battery will be tè 
Battery Commander. l 

The cell (or cells, if there is more than one water area) “jo! 
connected by teleplione with the Fortress Commander (or 5 pS gle 

Commander, as may be necessary), and also With the high? 
battery or batteries firing over the water area in: question: itr? 

The Fortress Commander (or Section Commander) will c0 uf 

the fire of the high-angle battery, or batteries, to the ext?” pe 

deciding on the water area over which fire is to be directe ; et 
actual target will invariably be selectedby the Fire Comp po 

When high-angle batteries are employed for firing over aye 
oar the fire will be conducted as laid down in siege al 

rill. 

Quick-firing guns.—In action 12-prs. and under will? 
included in any chain of command, but will open tiges, 
sole initiative of the Gun Group Commander. Eog gil 
` For purposes of intelligence, groups of quick-firins avh ande 
he connected by teleplione with the post of the Tire 2, 5,1 atio 
in whose command they may be situated, unlesiR vr" y 


at 


pe 
t 
oh re 
yt 


a 


l penne has ? 
can be more readil y given from some other post, such 18 
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| . 

ling , Station, Fortress Commander’s post, or Section Com- 
‘Ts post. It is to be distinetly understood that no 
Jr, Pt is to be made to use this line of communication for the 
Wipe of controlling the fire in action. The fire contiol of 

Yie riug guns is never, in action, to be taken out of the hands * 
| tope ecutive ofticer on the spot, who alone is responsible 

PN ung fire and selecting targets. , , i 

lap lights.—Artillery fire at night will be assisted by 
th Ms only, Search lights may sometimes be employed 
lpg, purpose of discovering the movements of an enemy's 
loy, DUE only under Very exceptional circumstances for 
Ty ‘ng and fighting them by artillery fire. 
e of ectric lights are under the Section Commander, through 

“er in charge of submarine mining defences, 


4 i ‘ R . 

Ru above instructions as to the general chain of command in 
| “88, and its connection with the artillery chain of com- 
. No. 5 


; . G 
"re from a circular of the Adjutant General eni, 13 


"Ptember, 1898,] 
di, extent of a battery command will Le decided by local 
lich US in each particular case, and should not exceed that 
"ty can be efliciently commanded by one officer. It will be 
ery 7 to consider the positions of the groups forming the 
Command, and of the means of range finding provided ; 
ia oM of ammunition supply, facilities for internal com. 
linn 2» and the area over which the guns bear. The groups 
4 battery command must, as far as possible, bear over 
top es area, so as to admit of efficient fire direction by the 
ag Commander, oe NF : ' 
der the 
Bad.» 


E 


D == 
EZ 
& < 5 pa, 
ag 82S ô 


Battery Commander will be the Gun Group Com- 
E = -M2 
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manders, the Range Group Commander (if the appointm 


one is considered necessary locally), and Ammunition 
These may be officers or selected N.0.0.’s, as available sie 
Where D.R.F. is used the D.R.F. operators are also d” 
under the B.C. n, 
In the case of Q.F. guns, 12-pr. and under, each G.G. ho 
- bə immediately responsible to the Fire Commander in ¡je 
command his guns are situated, but in action will have en” 
independent command as stated above, 
The division of guns into groups will be governed bY pe 
following principles : —The group of whatever size shou : 
complete unit, composed of guns of the same nature, sin y 
mounted, at the same height above sea level, and corn) 
the same water. The distance of the several guns froni 
range finding iustruments should differ as little as p” if 
Their position should admit of salvo fire at all trainings. y! 
frontage should be limited to the extent which allo” ih 
thorough command by the G.G.C., and the possibility “ yy) 
- accurate ranging of salvoes. The source of ammunition $ po 
should not be common with that of any Other group. y 
should never consist of one gun when it is possible t0 
such an arrangement, i so" 
In many works great d ifficulty will be experienced in o po 
the above principles, and it will be necessary to make t i 
arrangement that circumstances permit. Je 
Each gun group will be distinguished by a letter, on fre" 
gun by its number in the roup. Groups will be letter" ft‘ 
right to left of a work, an guns numbered from right tO | 
a group. f ou? 
The following letters only will be used. in lettering Fai 
and will be assigned to groups from right to left in the fo” < 
sequence :—A. B. F. H. I. L. M. O. Q. R. S. W. X. Z. e th 
In the event of the existence in one work ana Jette 
fourteen groups, the first and eighth, second and ninti 
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q ; 
m ONS will be respectively combined as a group designation, 
y A O group,” “BQ roup,” de, 

eh © letter and gun ber will be painted on the breech of 
Bt SUN in white on a black ground, or black in a white 


y td, and also upon the expense stores, &c., which supply 


Sa $ : 
e he vy where there are a large number of P.F. instruments, 
‘ adm; ill then be divided into range groups in such a way as 


ler the G.G Qs are the Gun Captains, ` 

“St the R.G.C. are the P.F, operators, 
Mao a Battery Commander’s unit is, owing to special cir- 
loo nces, of such a character that it cannot be allotted to any 
Nei winander, the Battery Commander must be prepared to 
hq the duties of Fire Commander in addition to his own, 
Pde. Pe in direct communication with the Section Com- 
ty ot A 
Baton casemated works it may be necessary to appoint 
hlj ry Sub-Commander, whose daties will be determined 


r 


| 


h A 
n gun groups are so far detached that they cannot be 
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conveniently included in any Battery Commander’s unity | 
Group Commanders must be prepared to execute the dut! 
Battery Commander, and will be in direct communicatio” 
the Fire Commander. E, 
There is however an intermediate case when it might be 
venient for a B.C. to depute the fighting of a certain gro e 
his command to the G.G.C., keeping at the same time a a 0) 
supervision. In this case, if the command is being foug 
D.R.F. a second instrument would be required, p thé 
__ Similarly, the Gun Captain must be prepared to perfor 
duties of Gun Group Commander, wt 
The guns forming the fixed armament should be so m0 y! 
as to admit of concentration of tire upon the most imp? 
portions of the areas which they are intended to defen y 
also, if possible, to afford mutual protection, ti 
High angle fire guns are mounted in batteries somero) 
containing several groups. They are best placed in adva # 
the localities they are intended to defend from bombardm* ee 
that hostile ships will not be able to attack these at phe 
extreme ranges without coming well within the fire area ° on 
guns. They should command anchorages and roadstea Spo 
which bombardment can be most easily carried out, and $ : 
be concealed as far as possible from view from the sea. ai 
It will be of advantage if quick-firing guns of the he 
natures (6-inch and 47-inch), in addition to conforming pe yO 
general rules of siting for the fixed armament, can ple 
placed as to command at least a part of the more narrow "gil? 
where illuminated, with a view to their aid in dealing alt 
raiding attacks by night should a larger vessel than t , 
boats or destroyers be employed by the enemy. AR geal”! 
The main duty of the lighter quick-firing guns, viZ- © piel 
with raiding attacks by night, deinands for them a site ho” 
will compel the attacking boats to come under their fire ar te 
"- ranges, anıl through water which can be thoroughly illum! 
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lep 
ha nee of fire and the view from them should be as extensive 
Wig, Sible, and for this reason casemates ave unsuitable to them. 
the A view to the protection of temporary obstructions, some of : 
Crag, at least should be so placed as to be able to fire on any 
th, tempting to destroy these. Such a position also affords 
tt the opportunity of attacking with great effect boats tempo- 

Y delayed or disabled by encountering the obstructions. 

7 Should be grouped in numbers not too great to allow of 
None E command by the G.G.C., and groups should be far 
ibs yt Apart to prevent confusion of orders in action. * As it is 
itia tely necessary to be able to man these guns at very short 
Mao accommodation for the manning details should be 
n ed in close proximity to them. 
og te case of all the guns of the fixed armament, high sites 
tio very greatly to accuracy, and as they permit automatic 
vith ue at long ranges, they also increase the rate of fire. But 
Mos lighter quick-firiug guns other considerations intervene, 
Mato the necessity for short ranges and the absence of dead 

ha Their height, however, should be sufficiently great 
The Mit the use of automatic sights at decisive ranges. 
om € positions which can be occupied most advantageously, 
vey, 2 tactical point of view, by the guns of the armament for 
li ral defence should be carefully studied, and the proposed 
Woresttion of them and their organisation for fighting should be 
% tie out and recorded, They should be assigned to fire 
ele Nds and stored so as to be readily removable to the 
“tn ed positions. The weight behind the teams in the case of 
3 told off to the light armament for general defence should 


| 7 Sunsecrion 11.— ire Control and Fire Direction. 
l . . . . 
hi e sole test of a perfect artillery organisation is the power 


ited, by the defenders of any unit, whether section, battery 


Mr 
fi ` A r o A . 
and, or group, to direct upon an indicated target at the 
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‘shortest possible notice a ra 
to maintain that fire until it 

The arrangements for and 
and fire direction, on the adequacy of which this power gr th 
depends, vary to some extent according to the tactical use ? 
guns to which they refer. They may therefore be conve!!! 


treated under the tactical headings by which the guns havé 
‘classed in Section IT, 


. (a) Direct Fire Guns. P 


n 
In the case of the direct fire guns of the primary arman: y | 
(except those provided with special case shot for defence no iit 
raid, when so used), the Fire Commander is charged wit | 
control ; this includes :— on! 
On assuming command.—(1) The settlement, if not alt ud 
settled, of the general lines on which action is to be taken " 
.the different conditions of attack, and as far as possible “ey 
details, such ag projectiles to be used, and ensuring the en ote 
Fort Record Books of all permanent orders relating to the ê of 
Before, and during action.—(2) If possible, identificati? for" $ 
the class of vessels attacking, and communication of this” ~ 
aye to B.C.’s, j on 
3) Selection of the tar et or targets to be engaged bY ihe 
‘Battery Command, and indication of these to BC's both at 
‘commencement of, and during action. 
(4 Ordering the commencement, or cessation of fire. ict 
The Battery Commander is charged with fire direction, © 
includes :— Ñ E fey 
(1) Acting on and transmitting to his groups and gel 
observers the orders of the F.C. as to the tarvet to be engiat 
and the commencement and cessation of fire, and seeing 
they are carried out, a „s OF 


(2) Ensuring that projectiles are used suitable to the cl 
vessels engaged. wig d 
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n Maintaining an effective fire for as long as the F.C. 
reg s e o 

| it to be kept up. 

it = case of the direct fire guns belonging to the armament 

“Me eral defence, and of those heavy guns provided with special 

¡ ot which are intended to aid in resisting raid, the numbers 

ly 

\ 

f 


ich they exist, and the conditions under which they are 
ay L be used vary so considerably as to make it inexpedient 
Mot Wn even general principles for their fire control and fire 
for o Such principles must however be determined locally 
Dogg ating schemes of defence, and details elaborated as far 
» “ble with due regard to the tactical requirements of each 


Ñ (b) High Angle Fire Guns. 


l > 
th Ystem of fire control and fire direction are the same as 
tij, direct fire guns of the primary armament, except that 
thon ton of ships becomes of less value, and the necessity 
hoc of projectile and indication of target by L.C.’s to 
“oes not occur. 


w (c) Quick-Firing Guns. 

l ; ; f 
y d 4°7-inch Guns when not used Jor defence against raid.. 
e ey ; 
e Control and fire direction of these guns will, under the 
cumstances, be conducted on the same lines as laid 
Nt eet (a) for the direct fire guns of the primary arma- 
ty Ud the exception that when they are used with automatic 
tion of G.G.C, will become responsible to the B.C. for that 
eft the fire direction (3) which refers to the maintenance 
ective fire, 
o), . | 
a A) A . . . 
of ae 47-inch Guns when used for defence against raid (as 
loving caso of a larger vesel accompanying torpedo boats and 
E Yera), and other Q.K, guns at all times, 


ls e n ` : “ . a, ice 
3 case fire control includes only general dispositions 


= 
F 


= 
= 


EF 


. for defence against Raid, their fire control and fire direct! 
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previous to action; fire direction includes all those fur" j 
which are necessary for absolutely independent -A 
y 


command during action. Pen 
Fire control will be exercised by the F.C., who, on asst 
command, will settle (if this is not already done) the Fle 
lines on which action is to be taken, and as far as possi yh 
details, and ‘ensure the eutry in Fort Record books, or elsé | 
s 


> ; eet 
if more convenient, of all permanent orders relating . 


0 

above. ; 0? 
_ Fire direction will be vested in the G.G.C., and will ° 
in— + tf 
. o 
(a) Carrying out the general instructions given prev y 
PEARa by the F.C, or permanently settled by the ach if 
defence. $ ' 


(b) Selecting targets and indicating them to his 6-6 
“rapid fire” is used). h 
(c) Determining the class of projectile to be employed- a 
(o Ordering the commencement and cessation of fire gil" 
e) Maintaining an effective tire from the earliest P 

1 

w 


|? 


moment, and for as long as possible.. ; f. 

Where machine guns are mounted with the lighter on 
conform in all respects to that of the guns. | i T | 
SUBSECTION IIL.—The System of Communication’ M 


These being governed by the chain of command, wi". 
follows :— ¿pon 


(a) From the Fortress Commander to the Sectio” 
manders. , e 
(b) From the Section Commander to the Fire Comma jer? 
(c) From the Fire Commander to the Batterx Comm up% 
(d) From the Battery Commander to the Range Y” - 


the Gun Groups, and to the Ammunition Officer. fi 


(e) From the Range Groups to the Gun Groups. 
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(Ap 
D From the F.C.’s post, look-out station, or other convenient 


int a each group of Q.F. guns, 12-pr. and under, for purposes 
“ligence only. 


i SUBSECTION IV.— Command Posts. 


A itions must be selected locally for command posts for the 
rad and Battery Commander. Such accommoda- 
Meta d if necessary protection, should be provided at the 

a Positious as would tend to facilitate the carrying out of 
a res required of these officers and their staffs in action. 
0 tati OS general principles should be observed in the 

Vhe pas positions for command posts :— i ; 

tte ig C23 Command Post must be at some point from which 
tun a clear view of the whole of the water area over which 
Yi S bear. There should be combined with this as extensive 
oa, T possible of water over which vessels of any type may 
Veo A the defences. It is advantageous that the works under 
hfe aniand should also be clearly visible. Aigh site is to be 
iy ed for the F.C’s Command Post so as to give an extended 
MH E Seawards, and greater accuracy in the use of the range- | 
le a observing Instrument usually provided for him. 
tai f of the F.C. for which acecmmodation must be provided. 
‘Nees oF an officer or other assistant according to local circum- 
e» de an observer at his instrument, if provided with one, 
Mio operators, orderlies, and signallers, as required locally, 
AO 8 Command Post must be at a spot from which he can 
LS the whole of the water over which his guns bear, 
y S fire. For the sake of efficient supervision and 
his smission of orders, it should also be in close proximity 
kp S4n groups and afford a good view of them. Where 
Wible a7 be required to be used, the B.C’s post should be if 
Thu Immediately adjacent to the D.R.F. station, and for 
y" "Pose it may be necessary, so long as black powder is 
j? 4nd where there is more than oue D.R. F, station, to 


<p 


q 
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Le ses y 
provide alternative command posts for the B.C. The n y 
quirements are not applicable in the case of high-angle 0 


SUBSECTION V.—Lighting of Works. 


na 
Means will be provided of illuminating all works to ©” 
the guns to be fought at night when necessary. . fort" i 
xperiments have proved that although the lights of a ov! 
can be observed from the sea, they will not under norma ok 
tions enable an enemy to direct his fire upon any given z git 
Advanced works which, owing to the siting of th ot 
position of P.F. cells, «c., may offer well defined marks cin 
enemy’s guns, should be lighted up with caution. Expo; a 
in each locality can alone determine the extent to which of 
can be safely carried, and the best means to be adopted to 
the lights so as to prevent the identification of the work® 


SuBSECTION VL—Storage and Supply of Ammunition 


| 
l 
i 
gi 

The mode of storage and supply of ammunition va” 

different forts, according to their nature, size, &c. ' 

There are usually, however :— * py 
Expense cartridge and shell stores, for immediate SUP | 
the guns, a gull ef 
Main magazines and main shel] stores, from which $ 
pense stores would be replenished when necessary: 4 iie 

The filling up of expense stores from the main mis 41 
would usually take place at night, or when the fort wa?" > 
action. jinde" 
Cartridges for all heavy guns are contained in zinc cy tril 

* and are stored in the main magazines and in expense CÙ; 
stores, he 


gl 
sa : 30 
Shell ave always stored, filled, in the main and expe” 
stores, 
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Si ee 
Ta are usually piled in rear of, or between the guns. 


fey and fuzes are kept in main or expense shell stores. 
ty unition should be grouped by marks and dates, so as to 
UN even results in shooting, i ; 
\ tether the guns are served directly from the main 
Ny “Me and shell stores, or from expense stores, there are two 
| pels of supply :-- , 

4) here the stores are on the same floor with the guns. 
Flite here the ammunition has to be sent up to the gun-iloor 
ha from stores below. i 

‘ily £Xisting open batteries, as a rule, the former system pre- 
ro? OUt in casemated works, and in some open batteries, the 


the àre go situated as to require lifts to bring the ammunition 


Wh gun-floor. ' 
lo 


tre lifts are used, they should be marked, both above and 

by > With the group letters and numbers of the guns which 

Serve, Speaking tuhes are always provided where lifts 
Sed. The route of the ammunition from the stores to the 
te the lifts should be also distinctly marked with directing 

8, &e, 
tro Te expense stores exist, they are told off to certain guns 
vig ps of guns ; one store*should never, if it can possibly be 
The , be used for more than one group. l f 
wy Se wili be marked in the same manner as the guns which 

Supply, l 
iy, Ere there are no expense stores, the guns must be supplied 
q e umunition from temporary depóts placed in the most 
{ed spots available, and refilled from the main magazines 
, “tell stores, 

"tridge and shell recesses are found in many works. These 
Usually situated in the parapet or traverses. 
è arrangements for the supply of ammunition must be 
Hy “at no check is likely to occur. 
“Yen the expense stores, however, cannot always’ be relied 


0 


E E 


7 LF 
= 


de 
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on to meet the current demand of projectiles during ae 
The rate of supply would generally be far too slow an 
carious. Sheltered and convenient places on the gandon] 
near the emplacements, must be selected as depôts, wher® o 
would be placed before coming into action. Where shell del 
are exposed, the danger of explosion can Le minimist 
placing a Palliser shot on either side of a common shell. 
Cartridges can generally be supplied quicker than shell y 
necessary, depdts must be selected for them in the Cp 
manner. The most sheltered places must be reserved for i 
cartridges. A shrapnel bullet with a very moderate velo 
will explode a zinc cylinder containing either P, or P.* pos 
but the L.G. powders are comparatively safe. Prism 
powder, if struck by a bullet with a high velocity) «y 
burn, but not explode, nor will it set fire to another cart! j 
cylinder within 6 inches of it, Cylinders containing P- fet 
if struck by a bullet will explode each other if less than?” | 
apart. . m 
In some batteries the ammunition can be served direct de 
the stores. The track of the shell barrows should be mi 
direct and easy as possible, ph 
With Q.F. guns the necessity for rapid and continuous 8 cal 
of ammunition is most urgent. Recesses or depóts in she” sl 
posttions immediately adjacent to each gun should be ar E 
both for cartridges and shells, aud be capable of hold" ya 
liberal supply. The supply to each gun should be from i tio" 
recesses or depots, and these should be filled up before * 
and kept filled during action from the group expense store”: ion 
Whatever the means provided for the supply of ammub jt 
there should be careful study, in the case of every guh “nee 
‘particular requirements in this respect, and detailed a av 
ments must be made locally during peace time, both with ¡sur 
to the disposition of ammunition details and material, to Sik 
that want of ammunition shall never check the rate of 8% 
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P UnskcrIoN VII. — Electric Light and Obstructions. 


4 . 
attic lights will, as a rule, be used only in connection with 
We against raiding attacks by torpedo boats and torpedo 
NS “stroyers, or to aid in the defence of mine fields, * 
v ea of defence against raiding attack, lights may 
ii | “Ivergent or concentrated beams. The former will be 
Nite a variably fixed and used to illuminate only certain 
i pe Tas. The latter may be either fixed or search lights. 
efon attacks by large war vessels are not probable, aud 
teaa the use of electric lights must be considered principally 
vy tds their connection with Q.F. guns, and not with the 
y "mament of a fortress, unless they are provided with 
UN Case shot for this particular purpose. 
quitective range of electric lights is a matter which it is 
cult to settle de5nitely. Much depends on the weather, 
ch pont of dispersion given to the beam, the height at 
ie projector and the observer or guns are placed, and 
ha ‘on of the observer or guns with reference to the light. 
th 16 dispersed beam from a projector of service pattern, 
Non, Projector is new sea level, and the observer has a 
lady’ command but is fairly close to the projector, it is 
ein e that about 800 yards is the extreme effective range. 
ide te observers or guns in a forward position aud well to 
bn Of the beam increnses the effective range, and in the 
top “A observer or guns considerably in advance of the pro- 
ük objects may appear sufficiently well illuminated at a 
© from the projector of 4,000 yards and upwards. Iu the 
Concentrated beams the effective range is extended, but 
i ‘nated area is much diminished. Thick weather renders 
le ights almost useless, except at very close ranges, and 
- Yeason would if possible be selected for attack. 
lerefore necessary that. boats should be obliged, in 
9 push home their attack, to pass over water which is at 


— 
ar SS. 


mal 
an 
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close range from the electric lights. That fire may be effe 
under all conditions of weather, the range from the guns all 
also be short. To obtain these advantages for the defent? 
generally necessary to narrow artificially the waters t” 
which attacking boats must pass, or to temporarily closé , 
altogether. This is done either by some form of permi 
obstruction, such as breakwaters or piles, or by tempor? $ 
structions, such as booms. Where traffic demands it, which © ys 
be the case almost without exception, an entrance or gal y 
must be left, and this would probably be closed only at mi 
This entrance is likely to be a weak spot, and its prote y 
would demand especial forethought and vigilance. The “p 
in front of it, and of the obstructions generally, shou W 
thoroughly well lit up, while the guns and the obstru” yo 
themselves should be in darkness. At the same tim 
locality of the obstructions should be in no way indica eat 
the disposal of the lights if it can be avoided. ‘the disp 4h 
to be aimed at is such as will tend to conceal from the bo? ion 
positions of the guns until they open fire, and of the obstr tay 
in general, and the gateway in particular, Manceuvye3 h 
shown that boats, even when thoroughly acquainted w! ihe 
port, are likely to experience great difficulties in finding yale 
way, especially in thick weather, if proper dispositions ar. il 
The inner edge of the illuminated water should almost oF pat 
with the outer limit of the obstructions, otherwise p Ul 
which have succeeded in passing the light may attemp y i 
destruction of obstacles under cover of the darkness ph 
brought up by the obstructions, may be out of view fro ya 
guns. <A boat attempting to charge obstructions woul wa? 
_ably go at full speed, and if unsuccessful at the first 2 “ol 
must retire some distance in order to get up speed for 4 t tl 
. rush. _ The arrangements of the lights should preve” i 
possibility of boats being able to do this unobserved. rme 
Advanced concentrated beams, both fixed and search, ter 
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A TEE 
Hae beams,” are likely to be of great help to the defenders 
ing eting boats, and giving warning of their approach to the 
he The power of early detection which their use confers on 
y “fence would also probably have an influence on the tactics 
Ny e boats by compelling them to pass at full speed through 
| eters which the lights may cover, and so further expose 
KA elves to detection from the noise of their engines, and 
Hy, “om the flame at their funnels, 
€ continuous illumination which will be required of 
ae lights in war time imposes on them a task which peace 
wk a res have shown thom to be often unequal to. Occasional 
down of individual lights is at present inevitable. Lights 
Mop refore be disposed if possible iu pairs, so that the 
ln ary breakdown of one or two of them may not be so 
ti, SA disadvantage to the defence. The projectors of each 
l, i ould however be sufliciently far apart to prevent damage 
te from a single shell, A shell of the same power as that 
On 47-inch Q.F. is probably the most powerful which need 
eg sidered in this connection, as gans of this calibre are the , 
wka tried by craft of the class likely to be used in raiding 


Sunsecrion VIH.—Minefields, 


r | 
be Minefields must be so chosen that they can be protected 
Civ, fire, otherwise any of the methods of rendering mines 
Ma referred to in Section 11 can be used at leisure. For 
soot OSE the employment of electric lights as mentioned in 
Ley lon VIL of this Section and of the Q.F. guns is a 
nity for efficiency. Failing Q.F. guns, however, recourse 
Mm ee to heavy guus firing special case or even shrapnel, 
fixed elevations and trainings so as to cover the mine- 
tine They would probably be useful against attempts at 
ino Y Minefield by the slower methods, but have little effect 


l Pae 
St conntermining craft, 
8.4.d,1) N 


` 
l 


= 
— 


pum 
& 


_in time of war must be well acquainted with the duties" , 


_ port at which they are stationed, and be acquainted W! po 
` signals prescribed locally for day and night tse for the P ivi 
- of stopping vessels, of passing them as friendly, and © 
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. Sussection 1X.—Legulacion of Trafic in Defended Port 

The following general rules have been approved : fo 
regulation of traftic and the safety of vessels in a defer 
port in time of war. Arrangements based on them, 2”): 
accordance with the authorised printed “schedule” ssl 
certain ports to officers concerned, must be made in peac? y 


and the officers who would be charged with carrying ther yi 


would fall upon them :— a 
1. As itis necessary to maintain trade as far as possible” yy 
of war, the removal of buoys and lights can, under no CP” y 
stances, be allowed. - ey 
2. Anchorages should be eaey of access and safe from 14" 
attacks by torpedo boats, and must therefore be insid? 
defences provided to meet such form of attack. Y 
3. In order that none but friendly vessels may gain acces ie 
, harbour, “examination anchorages” are selected for all defe, 
ports. ` * : sjo 
- 4, The “examination anchorage” of a port is the por, 0 
outside the main mine fields where all vessels will, in iM i 
war, have to bring to for examination ; the inside limit % yw 
area is called the “examination line.” This line will be ore 
through a battery or work called the “su pporting battery», pin 
beyond it no vessel will be allowed to pass “without y ¢h 
identified, and, if necessary, examined, hy an official calle 
“ Examiniug Officer.” , a. 
* 5. All officers of the’ Royal Artillery must know the 
of the examination anchorage and of the examination line. A th 


a j 
porth 


alarm. > > o>; R an A cc ath 
6. Vessels will bring to at the examination anchoragé unti 


- 
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we permission to enter the port; a secret signal will then 
th ‘sted by each vessel passed in and by the examining vessel 
y °w that permission has been granted. SA > 
W ny vessel attempting to enter thé port without permission. 
hon trst warned by a shot fired across her bows from the 
‘ting battery ; if this is disregarded she will, on crossing 
*Xamination line, be treated as an enemy both by batteries 
nes without further question. ‘bey 
ime e88els obviously hostile, or signalled to be such by the. 
ting vessel, will of course be fired at as soon as their 
“ter becomes known, without waiting for them to cross the 
y Mation line. : i 
e Orpedo boats will Le treated as hostile until they have 
Ne themselves to be friendly, unless special directions to the 
ly ty are given, iar ee = , oo 
y After examination and the grant of permission, a friendly. 
Me Will be conducted through the defences by a pilot supplied 
| £xamining officer. +. a AA : 
sí” exceptional cases, when weather will not*permit vessels ` 
le °P on the examination’ ground, they may be permitted to 
Without examination, the examining officer or his assistant 
ling accordingly to the shore; when possible however an 
th ting vessel should provide pilotage for each vessel arriving 
y Port, although it may not be possible to board her, ., 
le examination and conduct through the defences Of 


EA 
= e 


W will be carried out by the Queen's Harbour Master where. 


ly $ one, and elsewhere by the local harbour authority, ; 
a Qese regulations will not be enforced at home without the 
pral of the Admiralty, or abroad without competent Naval 
val whenever such is available. ° 0 0. E 
A 4 a . z 
SECTION X.—Employment of Militia and Volunteer Artillery. 
i War the artillery defence of our coasts and” harbours will 
Ua great measure on the Militia and Volunteer Artille: 
(Bad. : p oo w2" 
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These forces should therefore be trained with special r efert 
to the work they will be called upon to man on mobilisation] 
individual ofticers, N.-C. officers and men should be allotte', 
certain specific duties, and be rigidly kept to those specia 
while training. - pa 

These duties should be such as the Auxiliary Artillery jy 
the best opportunities of practising and keeping thems? y 
conversant with in time of peace, such as the fire direction iy 
service of the more common guns either of the fixed arma” 
or of the armament for general defence. of 

On the arrival of corps on mobilisation, steps should ab l 
Le taken to perfect the training of each in the duties allot, 
it, or to extend this training if required, t 

It is not desirable during peace time to attempt tO ive 
auxiliary artillery at Q.F. guns, as such training can 0” My 
of use when carried out continuously, thoroughly, and hig 
conditions approaching those of service, Facilities in this “ye! 
tion do not exist in the case of auxiliary artillery, ané, ph 
desultory traħing with Q.F. guns could only be given * je 
expense of that with other guns which they would first be ple t 
upon to man. On mobilisation, however, it will be advist th 
at once train a proportion of them at Q.F. guns, so that Tg 
event of the number of regular artillery available being der y 0 
owing tothe needs of foreign expeditions after the outb!® pei 
war, there will be militia or volunteers competent to take gm 
places. Circumstances of this nature cannot arise unti ¿pá 
time after mobilisation, so that ample opportunities for tiyo! 
could be afforded. Definite arrangements for the dist}? inte’ 
tralming, accommodation, and supply of militia and Vv? nent 
-. details should be made during peace time, and perm" 

recorded. i 


SUBSECTION XI.— Fort Record Books. al 
. . ' a 
It is of the utmost importance that in every fort a pe” : 


y 
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ie Should be kept of all details of the fort, its general object, 
Pa Y, and armament, as well as all details connected with its 
les ation, both in peace and war, which should be in accord- 
y With the provisions of the Defence Scheme, 
ay therefore be the duty of the officer in charge to keep 
etails of the above nature in the Fort Record Book, Army 
127, so complete that an officer on taking charge will 
le all information he can' require ready to hand, and in the 
fl St detail, It must be clearly indexed, kept as confidential, 
ly produced at the General Officers’ inspection The book 
ut 


contain copies of the plan of the fort and of the Battery 
ander’s chart or charts 


4 


Un 
l 


4 Must also contain details of all the information referred to 
t 8 Manual, so far as his fort is concerned (so that if manning 
ther tables are lost, or figures in the gun emplacements or 
„finding stations are erased, they can be immediately 
red), also details on the following points, among many 
do that will suggest themselves as useful, viz. :— 
9 
ter works in the same scheme of defence. 
„tails of construction, tuch as thickness of cover or walls of 
heine and ammunition stores, material and thickness of 
8, nature of parapet, «e. l . , 
Ms Concise account of all changes that may occur in the 
yy Tuction or armament of the work. El l 
k; eight and set of tide, depth of channels, landing places, 
p ties for landing men or stores, and local features generally. 
whee accommodation or camping grounds for garrison on 
x sation, water supply. en ; i 
ach Placements and positions for electric light, quick-firing and 
nne guns, or armanent for general defence on land or sea front. 
we detail of the ordnance in the fort, how mounted and how 
ped, and range and position-finding arrangements. 
Winformation as to communications, illustrated by drawings, 


op eral description and object of the work, and its relation . 
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both as connecting the battery commander with the fire 
mander and with his own subordinate officers, and also as E 
nature, extent and purpose of all telegraphic or other com! 
cations, : . nt 
A detailed account of the manner.of fighting the fort" 
various conditions of attack. pind i 
: Actual contents and capacity of cartridge and shell store ; 
magazines, Ammunition stores to be referred to on the Pr al 
“Position of mine fields, with elevation and trainings for 
to sweep them. i . re 
Transport and. labour available on requisition, and wher 
can be procured. ald 
_ Under the: heading “ Preparations for Defence” shou af 
inserted the names of the corps destined to form the garris y 
the fort on mobilisation, the approximate number of office yi 
men to be expected, and a general statement of their dist" y 
tion and duties. Also a statement of the preparations A, 
made when war is imminent. These include the construct! g 
additional traverses, shelters, and blindages, the formatio ¡pe 
ammunition depóts, if not already done, construction 9 „joh 
entanglements, provision of mantlets, if not already in posi yst 
the strengthening of parapets, provided this can be done witne 
making them more comspicuous, and generally the perfor ryt 
of such work as shall tend to increase the strength of the. 
and to render its capture by assault or surprise more diffic™ “p 
. The elevation and training of the various guns and groWPype 
prominent objects, and in the case of a narrow channel * ' 
_mid-channel line on various trainings, oy wil 
A part of the book will be used as a journal in which tins 
be recorded, as they occur, all transactions permanently a a or 
„each work or likely to be historically or technically of Yep 
interest to future commanding officers. This book will Y ¡de! 
carefully up to date by the officer in charge himself, þé ego 
-. Jock and key in a box permanently fixed in such a ¡14% 
y ae a sige ae A A KG a TS 


Tote Mic 
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a the fort as he may consider safest and most suitable. 
ù char e open to the use of the officers of Royal Engineers 
Or Se of the district in which the fort is situated. 

ui thet’ in charge will make themselves masters of the contents 
the A book, and will be responsible for its safe custody, and 
hi Ould point out to the C.R.A. for reference to the Sec- 
k a mander of the Fortress Section any points that cannot 
is eae out, or that are capable of improvement, but they 
| Mie alter it without permission, l . 

kon officer in charge,” herein alluded to will be the 
- 'Uutant for the work. 
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SECTION IV.—CILARTS, MAPS, AND TABLES 


. 0 

The materials required for the above will be supplied y 
application to the Under Secretary of State for War. i ed 
proof inks and copal varnish for charts, &c., will be demat 


under authority. 57 Gen. No, dated 16th July, 1897. 


8391 


SUBSECTION I,—Section Charts and Maps. 


A thorough knowledge of the sea and land areas Y ¡ 
vicinity of a fortresg section is necessary to those entrusted p 
its defence. With this object the latest Admiralty charts *, 
ordnance maps are supplied 


From the Admiralty charts on 


undefended spaces, channels, shoals, important soundings eds’ 
tion of mine fields, and of obstructions or fixed posts, if u% y 
ll other useful information, such as the distances of pP” - 
nent and conspicuous objects, should also be shown. jê of 
The sites decided on (and recorded in the general sche? spt 


defence) for the armament for general defence under diffe the 
conditions of action th 


chart. 0 c 
The chart should have trainings marked on it, oriented to ted 
“recognised meridian, in order that by means of a grad" pg 
straight edge or pivoted arm, used in connection with 2 Pijon 
finding instrument, it may be capable of determining the ie 
of a target, and thus show what guns can be brought to be j 
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r the land front of a fortress section a map (the ordnance 
n the 6-inch scale will be found suitable) should be prepared 
‘records the ares of fire and effective ranges of all guns 


Zug 


lo 
patted for land defence, the distances to all prominent and 
Men aut points, the sites for works for the armament for 


efence, and the positions decided upon for the light 
f the same under various conditions, , 
in charts and maps should be mounted on boards, and 
Pine’ required for use should be kept in a secure place. i 
e 8 should also be made in every fort or battery showing 
te sition of the guns, ammunition stores, magazines, lifts, 
tro? Sc, Such plans should show how the various guns arc 
ig Ped, and what. ammunition lifts, or expense shell and cart- 
he Stores, are intended to supply them with their ammunition. 
tie, plans should be made out on as large a scale as is con- 
e at, the guns and their ammunition stores being shown on 
an by their letters and numbers. The plan should also 
le places of parade for manning details, 


ttion o 


Sussection IL.—Fire Commander's Chart. 


+ chart for each F.C, will be prepared in the following 
e Mer — A . 5 


nt part of the several forts and batteries in a fire command 
da the water area covered by the fire of their gunsis drawn 
in Scale of 3 inches to the mile, and divided into squares of 
| i SRA drawn north and south, and numbered as shown 
ith eae to facilitate the work of preparing charts, paper, 
puri nares on it to the above scale, is issued as part of the 
y. enances of D.R.F, instruments. 

Pen work in the fire command is given a colonr, and the 
S on the chart are divided into longitudinal strips, one for 

Work and one to spare, t 


AN CN tte 


Q $ “ ) 
. his fire area, and may sometimes be able, by sending the pun 


‘the Range and Gun Groups concerned) to indicate the targ?” 
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to the work, the shade deepening in proportion to the n™ 
of groups which bear, The spare strip is for the number ° 
square, a 

The position of the Fire Commander’s station is shown °” 
chart, and from this angles of trainings are marked, and c% 
read by means of a metal pivoted arm. This arm is gradi 
in yards to the scale of the chart. f 

By means of this chart, used in connection with a D.R 
F.C.’s observing instrument, a Fire Commander is show? 
group of guns in his command, and can 
see what nature and number of guns can bear upou any a 

The D.R.F. must be oriented to agree with the traii 
on the chart (that is, when it is directed due north the re“, 
on the graduated are should be 0%) and the range and train 
the target taken, By means of the pivoted, graduate J 
worked for him by an assistant, the F.C. is enabled to fin? ] 
square on his chart occupied by any vessel which comes Y? 


of this syuare to the Battery Commander (to be passed ° 


wishes any unit to engage, 


: a -> rol 
_A Fire Commander is thus helped to maintain fire cout! 
his command. - 


an 
== 


effective fire of his severa] groups of guns, as limited PJ. 
I 1 
power of the pieces and by the elevation pertaitted by mounl™ 


. . qe ] 
The position of the B.C.’s command post is marked 08 ; 


chart and at this point a meta] arm, graduated in yards 


a 


0 


& 


a 
o 


E 
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To face page 186. 
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nir, The arm. is fitted with rough sights, consisting of * 
ty Sht edge two inches in length and a foresight, by means 
Mn Ch it can be laid on a target. Angles of training are 
, EN ether on an are as shown in the plate, or they can, if 
1 be marked on the edges of the chart. 

Wy part should show such useful information as the three 
to ‘ lines, deep water channel, shoals, &c., but it must not be 
Nog the as tormake it difficult to see at a glance the arcs of 
Vhe 2e gun groups. 
thoy art is to be mounted on a board, with notches cut in it 
eet] 4 in the plate, for the purpose of fixing it in a bed, . 
Yeni - Oriented and prepared for it on a parapet or other 
ty, ent site, , When such a bed is not used, the trainings of 
lis Points should be marked as shown in the plate, and by 
fans the chart can be correctly oriented when required. 
tadings of the chart should give the nature and number $ 
ty Stns in each group of the B.C.'s command. 
it leans of such a chart the Battery Commander is enabled, 
tome help of a D.R.F, instrument, to see what gun groups of 
hg and can bear effectually upon a target. oo. 
be Pecimen’ chart, given in plate, is not drawn, to scale, as 
insta on reference, the effective arc of fire of C group 
ance), which is composed of 12-inch B.L. guns, being 
"88 only 2,600 yards, . i 


SSS: 
= R g 
fea 


SUBSECTION IV, —. Target Indicator Tables. — 
i , 


a . ¥ 
aang ection with the fire commander’s chart to enable it 10 
Ment: a target indicator, the’ observers at the D.R.F. 
givi t, and the gun group commanders, are supplied with 
ee ae the range and training of the centre of each square 
tge y." Upon which their groups can be brought to bear. 
lon anges and trainings will be taken on the chart from the 
-l each D.R.E, station and from that of each group of 
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guns, and will be tabulated as in the following examples ri 
for A group of fort Z in the specimen chart for fire comm! 


TARGET Inpicator CARD. 


y 


Fort Z. A. Group. 3 


No, of 
Square. 


No, of 


Square, Range. 


Training. 


al 
For convenience of reference the ranges should be ente" 
red ink, the squares and trainings in black, and the thic ¡8 
showing where the numbers of squares do not follow © 
tively should be red. „pi 
The cards for the D.R.F. operators are made out in 2 Y q 
form, with the range and training of the centre of each ad 
covered by the guns for which the D.R.F. works. The 25 
must show the fort or battery it belongs to, and the 
station for which it is made out. - 1 


ao t 
When indicating cards have been made out, a copy of 


— 


should] be entered in the fort record book, sv thag in case ? 
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i lost or becoming defaced, fresh ones may be prepared 
ut delay. 


 veceipt of the number of the square occupied by the 
‘which they are ordered to engage, G.G.C.’s and D.R.F. 


Vers will proceed to identify it as follows :— i 


TO By laying a gun at the training proper to that 
te, and with the quadrant elevation due to the range of it ; 
Setting the sights to the same elevation, looking over them 
Noting what they bear upon. ji 
“WE, Operators. By setting the instrument to the range 
taining of the square, and noting the target on which the 
| Wires of the telescope bear. 
y'gets may be identified in a similar manner by R.G.C.’s or 
°bervers, . No target indicator is necessary in this case, as 
Mares are inscribed on the chart of the P.F., and it is only 
vary to place the pencil on the centre of the square, look 
eh the telescope, and note the object on which it bears. 


Ñ 


Y e 
| Sunsection V.—Group Difference Tables. 


EN following table is given for the purpose of saving calenla- 
u making out group difference tables, 


Pe SOR pan E e ae 
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iy find group differences by this method, the displacement 


A He measured on the ground, or from a plan. The displace- 
Hig, te the table are given in multiples of 12) yards; the 
ble which is nearest to the measured displacement must 
yen, 
rat the training from the D.R.F. station to the centre of 
Mie up must be found by orienting the D.R.F., directing it 
“entre of the group, and noting the angle indicated by 

| [outer on the graduated plate of the instrument. 

able gives the angular distances to the right and left of 
p taining, on the traversing arc of the gun, through which 
poup differences noted opposite to them hold good. l 
nn :—Suppose the training from the D.R.F. station to the 
M of the group was found to be 10”, and the displacement 
t$ 175 yards, then, for 22° on each side of 70°, that is, from 
M “0°, and from 70° to 92°, or, from 48° to 92°, the 
ity diference would be about 175 yards, Then from these 
i LS and 92 ) up to 38° to the right, or, left of 70°, viz :— 
la to 48”, and from 92° to 108°, the group differences 
ul ye 150 yards and 80 on. p 
ie those trainings which actually appear on the traversing 
vf the guns need be considered, en 
y, Uther save calculation a “group difference disc” may be 
eee in the following manner :-~A dise about 6 inches in 
bg ct Is cub out of celluloid, and its circumference divided 

grees from 0” to 360°, It is pivoted at the centre so that 
hd revolve inside a circle drawn on paper and mounted on a 
a ¿o This circle is graduated in degrees right and left from 

805, starting nt, any point on its circumference, 
‘use the group difference dise :—- 
Mark on the celluloid circle the limits of the ares of fire of 
Uns, 


oats the celluloid circle until the angle of training from 
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the D.R.F. station to the centre of the 


group (found as dest” 
above) is opposite zero on the outer circle. 


3. By aid of the table tick off the limits of each group differ! 


For example see plate, On the celluloid are are marked de 
ences for a gun are reading from 100° to 180°, training af 
D.R.F. to centre of group being 90°, and displacement of 75 J 
They are arrived at as follows :— 7 

99° + 33° = 123° From 100° to 123° difference is—75 y” 

90° + 60° = 150° ,, 123% to 150° a y 50 ” 
90° + 80° = 170° 4, 150” to 170° » è „25 ” 
99° +100°= 190° „170° to 180° 5 „Ł0 ” 

If the graduations on the celluloid are 
cleaned with a damp cloth or s 

With the results obtained i | 
tıbles must be made out for each group, one for each Di 


. . . e 4 0 
station used in fighting the group, and mounted or painte it 
board, which will be kept in the group store or other conve! 
place as decided locally. 


Difference tables will be made out as below :— 


DIFFERENCE TABLE, 
B Group. 
D.R.F, on left flank. 


se pgh 
engraved, it C2 
onge as often as necessary: 


vey! 
y the above method, diffe” 


we 


Training. Add, Subtract. 


a oe eii REO 


100—123° 
123—150° 
150—170° 
170—189° 


SUBSECTION VI.—Convergence Tables, i 
In order that Battery Commanders may be able if de? 
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ng Uentrate fire from a group of guns worked by P.F, 
E U, the G.G.C, should be supplied with a table ‘giving the 
i ar y corrections in training, The table should be made 
the form given below, i 


NEEDLES BATTERY. 
“A” Grour—4 Guns—Pivor Guy “A 9” 


Range, Angle of Convergence, 
Boe a eee _Degrees, 
A.1 A.3, A.4 
le Yards, ATA | | mre meme 
200 to 1800 he i i 3 
| 900 to2,800 p 
00 to 3,000 aie | . 


l 


la ta 


‘ ble is compiled as follows :—The mean average distance 
| t Of the lines of fire of the guns from that of the pivot gun 
“tiplied by 1,146 and divided by the range in yards, This 
¡in © angles of correction in minutes, Angles are expressed 
bp, & Of a degree, and the one nearest to the angle given by 
Or . 

mula is taken, 


i tust be remembered that such a table is only correct when 


= of fire is approximately at right angles to the front of 
oup, 
SUBSEOTION VII. — Racer Correction Tables. 


“Sularities in racers affect guns laid by quadrant elevation, 
“When hydro-clinometers are used, Racers should there. 
© tested as follows ee . $ 
he gun up, lay it at any mean range by the index 
n dl or elevation indicator, Seta large clinometer 
sh.) a= O 
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to the" elevation due.to this range (taking into conside" 
the height ofthe gun’ above mean tide), and place it % 
plane surface of the gun, or preferably on a straight € P, 
the bore. Then by traversing the gun and watching the bs 
of the clinometer, it will be seen if the gun retains the 9 
elevation at all trainings. If it does not, the difference in 
due to any error in level can-be ascertained by elevatild 
depressing the gun until the clinometer bubble is again 1 
centre, and comparing the range then shown by the inde’ 7 
or elevation indicator with the selected mean range. f 
range shown is less than the mean range, the difference bel 
them is the minus correction required, if more, the plus corre’ 
-The necessary correction should then. be tabulated t 
nearest multiple of 25 yards, as in the example below 
mcunted on a board, to be kepi as directed for difference # 


Racer Correction TaBLr ror A RANGE oF 2,000 Yar 


Ads 2 Ree - A, Gun. - IES. 
a o o mee ar 
A ros + Training. ee Cae Correction. e 
E ES + 50 nf 
3:16°—353° 0 +25 
pete tee 853 JO ve ¿0 
e Y 1 21° r — 25 ob 


Looe 
These corrections, if any, will be marked on the inside aft 
traversing arc of each gun similarly to group difference, 
will be applied by the Gun Captain. a oat 
The range for which they are made out will be the m@ 
those at which the gun is likely to be required -to Mire, or ” 
case of guns commanding a narrow channel, it may be the ra”? 
the centre of the channel at the nearest point, as decided Joe 
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ee must- be taken in testing for racer: errors’ that ‘the 
tp ter is in adjustment, and also that errors ‘due to faults” 
Mot Sare not mistaken for racer errors. Errors:in trucks 
be corrected for in this manner. ores aa e a 
Ne] corrections are a complication which should be avoided 
he le, They should only be regarded as a makeshift to be 
-atil the racers can be relaid. Ja pe: Sah ai 


SUBSECTION VIIL.—TVde Correction Tables. 


,,veans of giving quadrant elevation to guns being 
aed with reference to mean tide, tables showing: the 
(“e in range due to rise and fall of tide may be of help to 
i m arriving at his initial correction, where the rise and 
h ge compared with the height of the guns. They are 
| Wired when Case I is employed. e, 
tables if required should be made out for every thousand 
ter range, showing corrections in multiples of 25 yards. for. 
r sides, with mean tide, to which the quadrant elevation 
the starting point, and be of the form given below , 


ĉcted, as 


Range. . 


tam eee 


es „| 1000 | 2000 | 3000 .| 4000 | 5000 


ue Bh oad - - la eed - wee 
Al 100 | ño | 223 425 pe | i 
ap AE a B GRR AR aB e Oa OE, o a 
lett e 07) 0. kano J o to o t : 
ee eee ee mT ae we 


+100 | 
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The table of angles of arrival facing this page is intende! 
helpin compiling tide correction tables, It is used as follo 


| Find the angle of depression due to the height of gun ! 
¡mean tide level by the formula — 


EEDA $ 

Angle of depression in minutes = height in feet x 111 
range in yards 

Add to this the angle of descent from the range tabl 

iconvert the slope into such angle). i 

| This gives the angle of arrival for the range in questior 

¡A range table corrected for the height above sea level is aval 

the angle of arrival can be taken from it. ; 

Refer to that column in the table which is headed Da 
number of feet corresponding to the rise or fall of ti 

question, On a level with the line in which the angle of 1 


eee 
en, 


of tide is above mean, the correction has to be added v, 
range as given by the range finder, if below mean subtrat! 


SUBSECTION IX.— Manning Tables and Manning Parad 


The manning detail of each battery command will be d 
up on Army Form A 2008, A copy of this should be in os" 
of the warrant or non-commissioned officer in charge o th’ 
If more than one battery command js included in the latt” 
forni for each of them should be in his possession. | a 

In the vicinity of each battery command a place of pP 
will be allotted for the details required to man it. | Opp 
the spot at which each detail is to fall in on parade Y 
legibly painted on a beard or plate fixed to a wall or pos: 


a ey 


0 ogy 


To fuce page 196. 


TABLE OF ANGLES OF ARRIVAL,! SHOWING CORRECTIONS FOR TIDE. 


in yards 


0 | Above 1° 82’) Above 3° 57/1} Above 4°27’ | Above 6° 5/ | Above 7°32’ | Above 9° 5’! Above 10°25] Above 12° 57’ | Above 13° 20% Above 14° 53’ 


25 | 1°32 to BI’ | 3°57’ to 1° |127 to 1326" 5’ to 2° 2177 32 to 2224 5’ to 3% 710° 25’ to 8° 26/112 57” to 4% 26,18? 20’ to 4227142 55’ to B° 55’ 


BO) BL, E p BOT |1032 „55 |2 2, 1°13%2° 20 , pane T n 159 3020, 2 8 4°96" , 29261 4927" ,, 2°45] 5°55! ,, 8°57’ 


55’ ,, 39 1°13", 521932 , 1° 150, 119 2 8, 1232 2°96" ,1%45] 245" ,, 1°58] 357" ,, 2°16" 


100 | 13’ ,, 10’ 26", 20° 39,31 [ 5%, 401 5, 511%, 1° 11 1932, 1°11 1° 457 ,, 1°21) 1°58" ,, 1932) 2216" ,, 1942 


1251 10, 8 20’ ,, 17’ BLP oe 4p 833) 5L y, na Ya 507 PI, 53 1°97" ,,1° 7| 1°32’ ,, 1°15") 1949 „1°23 
| 


159 yp, v 17, lF 25',, 21’; 33, 28 4%, 38 50", = 58’, 49 1° 77-564) 1°15’, 1° 3 1°23’, 1°10" 
175 | BP ee ve 14’ ,, 12 21,18 2, 24 3%, 3 4%, 87 40, 43 50 » 497 1° 3,, 55 12.10% 55:1" y 
200 OF 5 12’ ,, 11’ 18’ ,, 16’ | oi. 22] 3L, a 37’ a 3-48, 387 49, 434% 55, 49’ y VY, 54 
225 5 n, I, Y 16, MAA 27, 199 27, Si BY, 297 38, 34] gy » 381 4%, 43) 54 ,, 48/ 
250 Bi EE ES o 1# „13| 19%, 17| Es 53 PE 260} BY 430 3I 38, 301 43’,, 397 48, 44’ 
275 o E Ypy - Y A E O “22>, 201 26, 24 31l,, 25 do! » 821° 39, 86 44,, 40’ 


| 
dl “o! OQ! op! q 
1i 16, 15} 120 | 24, 225 28), 264 3%, 29 36, 337 40, 37 


Lip ee d : : 
Che angle of arrival is the sum of the angle of descent due to the trajectory, us given in the Range Tables, and the angle of depression due to the site. 
Nore.—r = difference in fect of height of tide from mean, l 
| 
i 
| 


(ova dd.) 
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quer of officers, N.C.O.'s and men composing it, B.C.'s staff, 

} details, ammunition detail, &c. 

order to insure uniformity in painting manning tables, &c., 
the following table is inserted for guidance as regards 

iture and size of letters and numerals to be used — 


Nat 
pe ariete or Size, | Remarka. 
Block Letter. 1" 
ft, ' The sizes and natures 
k epee 1 org” selected will be settled 
locally, 


w, Capitals smal 
tan ai or sma f; 1" Por f” 
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SECTION V.—COMMUNICATION AND TRANSMIS 
:OF ORDERS AND RANGES. —. 


SuBsÍCTION 1 —Telephones and Speaking Tubes. > 
To ensure’ effective defence it is necessary to have i 
systematic means of communication, as uniform as por 
between the different links constituting the chain of cow? 
It is considered that in all cases but those where the dis! 
are very small, electric communications are to be prefe. 
Telegraphy has the serious drawbacks that it is compara y 
slow, requires highly trained operators, and is incaph yy 
being used, even on emergency, by those without specia 
ledge. Telephonic communication, therefore, is the 
adopted. It must be established. except where speaking 
can be more conveniently used ; l i 
1. From the Section Commander to each F.C. 
2. From each F.C, to his several B.C.’s. E m 
3. From each B.C. to his several G.G.C.’s when on acc?! t 
local conditions other means of communication are ineflició” 
.4. From each B.C. to his P.F. cells or to his R.G.C. ul 
5. From the F.C. post or look-out station to each g” 
Q.F. guns. di 
In addition to the above, it is desirable to establish 
communication either by telephone or speaking tube. . 
6. From each P.F, cell to the group which it serves. t 
Since then such an important part is to be played by ul 
phones in the general scheme of fire tactics, no pains sho". 
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‘ted 3 E E : f a 
ii ed in keeping the lines in good order, the instruments 


pnt, and the operators thoroughly trained and frequently 
Nis in their care and use. This latter point is of the 
nee Iportance, for a good operator can often do useful 
y under circumstances where an indifferent one is unable to | 
oi. message through. Experience shows that Instruments 
p Ven blamed for the faults of operators. Clear articulation 
W the utmost importance for telephone and -speaking tube 
La tors, Officers should accustom themselves to frame mes- 
nd clearly and concisely, and should give them in. the actual 
he they intend to be used, and allow no departure from 
- Practice in framing messages is very necessary. 
°r instructions for telephone operators and testing for faults 
telephone circuit, see Part III, Section LX. 
t addition to such means of communication as have been 
hd loned, it is possible that local conditions may occasionally 
Nee necessary or. desirable others, such as bugle sounds, 
ten orders, flag or lamp signals, or electric telegraph. 


SubsEction 11.—Trumpet and Bugle Sounds. 


Where trumpet and bugle sounds are used in fighting guns, 
¡Mdermentioned calls will have the signification stated against 
“Mi i 
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Name of Call, 


Assemble ae 
Sollorced by 
Double ... e. 


Assemble eve 
Stand fast eee 


Attention ae 


Advance... aoe 
Commence firing 
Bit at ease ee 


Cease fring ... 


Retire a oes 


One Ga” sis 


Two or more 
s G's” prefixed 
toacall . 


Trumpet and Bugle 


18 


noon 


Sounds, 1894, 


No. of Mounted 
Call. 


or Dismounted. 


Dismounted  ... 
Dismounted  .. 
Dismounted ... 
Mounted ... eo 
(for Artillery only) 
Dismounted so. 


Dismounted s. 
Dismounted te 
Dismounted oe 


Dismounted aes 


Dismonnted ss 


Employment and Significati" 


N 


j qa 
Immediate manning of all wort 
stores, each officer and man 


to his station ín action. 


sl 
Manning of all guns and store® y 
officer and man to his ow? 
ning parade, dee 
Detachments and various aio" 
cease their work and re™ 
their then positions, pill 
All sitting or standing at att 
ready for orders, apy, DE 
Work “to be proceeded with pei 
under cover going smartly t0 
places in ** Action.” econ 
Firing to commence, or to Le rope 
menced, when it has been 8% 
by order “ Cease fire,” Co 
Men going under cover of re 
pletion of work in hand, 2% 
ting at ease, pe 
Temporary cessation of fire» *. 
still going on with the wont ore 
Firing 10 cease altogether, an 
to be replaced. andl 
(At Service Practice not to be me pan 
until the whole practice for 
being ia over.) 
Change in deflection or range 


To particularise a certain grou 
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y : may sometimes be useful to convey an order to a particular 

iP by trumpet or bugle. The group it is intended to refer 

p be indicated by sounding a particular number of G’s before 
“all, previous arrangements being made to this effect. 

Wi local conditions require it, other calls may be used in 
tion, but care should be taken to ensure that all the details 
cerned are well acquainted with the meaning to be attached 
Pach, and the calls to be used and the signification of each 
Wd be permanently recorded. 


Sunsecrion 111,— Whistle Sounds. 


Avery B.C. and, with Q.F, guns, every G.G.C., must in action 
povided with a whistle. 

ve whistle will not be used by any officer other than the 

i or at Q F. guns the G.G.C., unless authorised by them. 

e whistle sounds and their signification will be as follows :— 
te blust.— Stand Fast.” 

RS pause is only to he of sufficient duration to enable orders 
8 correctly passed and received, the G.G.C. giving “Go on” 

On as this has been done. 

t Q.F. guns “Stand fast” is only a momentary cessation of 

to enable orders to be heard. With this exception the 

ce of the gun is to proceed as usual, and the layer is to 

aw his target. Tire is to be continued immediately orders 

* been received and acted on. 

wo blasts. —“ Cease firing.” 


URBSECTION IV.— Electric Order, Range and Training Dials. 
he above, although not generally approved for service, may 
‘und in some stations. Electric order and range dials have 
tin advantages in casemated forts, and electric training dials 
iseful for directing search lights from observing stations at 
stance. 

tey are all similar in construction and principle; a handle 


Section V.—Communication and Transmission of Ordeis and Ranges: 


at the transmitting instrument actuates mechanically a poin 
on the transmitting dial, and electrically another pointer on 
receiving dial. ` aor Ñ e , 
The transmitting and receiving dials are graduated or divid 
in an identical manner. With the order dials the face of eat 
pair. of dials is divided into sectors, each sector containing 
order. With the range dials a scale of ranges is inscribe 
each face, and with the training dials a scale of trainings. “ 
-* To indicate any desired order, range, or training, the hand: 
- . on the transmitting instrument 1s turned until its pointe | 
opposite the desired order, range, or training. The pointer 
the receiving dial will then occupy a similar position wi 
reference to its scale. ie 7 Roa. 
/ With the order dial it is desirable to place a bell in the cire, 
to call attention to orders, and also, by arranging that no ord 
is to be acted upon until the bell is rung, to guard against 
- order being conveyed and acted on by mistake, in case y 
- pointer be allowed to stop momentarily on an intermedi? 
order in passing from one to another. . | 
_ The diagrams attached show the ordinary methods of conve 
ing up the dials. R 
g 


The following points should be attended to in workin 
dials :— « 

-1, See that both dials are back at “Stops” before beginn! 
work, If the pointer of electric dial is not back, discon! 
line 3, ran out pointer of mechanical dial, connect up, an 
back. Repeat till both pointers are back. Check occasions, 
during work, Always run back to “Stops ” before disconnect" 
to replace stores. AS) ct 

9. If the reversing push of the mechanical dial is used, § 
that it is either quite up or quite down ; if half way the cur!“ 
is cut off. i E E Y i 

3. When the dials are not actually in motion, keep the han 
of: the mechanical dial in the rest position. _ Its resistant? 


To fite page 202. ee 
ELECTRIC Orber DIAL 
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_Firing key 
4 or push | 


in | 


— øp Batter 4 
At Receiving Station At Transmitting Station 
: ELECTRIC RANGE Diar 
A e a e ee eea 

1 i | 
ls Mechanical Dial z 
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At. Transmitting Station 


Wyman & Sons, U* Lith. , 3098 .9. 98. 


l 
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ELECTRIC TRAINING DIAL. 
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Mechanical Dial 


Electrie Dial 


| Bat Lery 
ESS í 


At Receiving Station At Transmitting Station 


Wyman & Sons, U* Lith, 3098 5-99. 
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Ming will tell when it is so. . Otherwise’ batteries quickly run 
Wn, ae l 

4 At least 12 P.F. Leclanchó cells’ are required, and more if 
€ distance from receiver to transmitter is considerable. 


NUBSECTION V.— kange Indicator. , 


Che range indicator consists of a wooden clock face, painted 
te, with Arabic numerals from 1 to 9, similar to those of a 
‘ck marked in black on it to represent ‘the hundreds of yards 
'the range. The intervals between each number are divided >: 
‘as to read to 25 yards (see Plate). dE Aa 
ln the space between the 9 and 1 a hole is cut to allow a black ` - 
(centric disc to be seen, upon. which figures from 1 to 5 are 
Inted in white to represenu the thousands of yards in the ° 
Age—the hole being only of sufficient size for one figure to be 
‘ible at a time, - l a oe ade E 
On the face of the indicator, right and left of the figure 6, are 
ted in red, figures to show deflection, graduated to read to.15- 
nutes up to 2 degrees. The deflection scale can be read to 7$ 
nutes by placing the hand half way between the markings. 
e letters Rand L are also painted in red to denote the side to 
uch the required deflection is to be given. ope 

Iwo hands are pivoted to the centre of the indicator, one 
Minted black, with an arrow head, and the other, a shorter one, 
dwith a diamond head. In order to avoid coufusion in reading 
e dial, especially at night, when unless very well lighted up 
te colour of the deflection hand wouid not. be very apparent, 
tre should be a distinct difference between the lengths of the 
Wo hands. ‘The range arm should be under the deflection arm 
td should be so pivotted that its arrow head is close to the face 
the indicator, See § 7199. 

A movable disc on a board which has the letters S and I 
t it, to signify “Shortening” and “Increasing,” and is fixed 
the top of the dial, shows whether the range is constant, 


SS 


Hh 
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shortering, or increasing, according as it is vertical or inclined* 
the S or 1 respectively. j ; 

The disc should be capable of being reversed ; one side bel, 
painted black for use in the daylight, and the other side wh 
for use when required to be artificially lighted up. i 

Disc vertical is a signal to the QG.C, that he is to fire E 
the ranges shown on the dial, corrected for group different” 
without predicting. 1 

Dise out of the vertical, to either S or I side, signifies to tH 
G.G.C, that he is to predict. 

The range indicator is fixed on a wooden easel. 

For the purpose of indicating the training of a target 
the gun group when using a D.R.F. instrument, a light Y 


two supports at the back of the indicator. At thetop of the fram, 
is a rod provided with hooks by means of which plates W! 
numbers, similar to those used for a cricket telegraph, cab 
suspended, The dial number can turn the frame down 
within his reach, and when he has placed the numbers 
ordered, raise it up, and by means of a key clamp it in positi? 

The fillet of wood B, shown as placed across the two fro 
legs of the easel, can be used for suspending the plates if, 
indicator is used in a casemate where the height of the ir? 
frame A might be inconvenient. 

Range indicators are made with a clock face of 3 ft. diamet*, 
it may, however, in some cases be necessary to have them 
larger dimensions to facilitate reading at a distance. 

The indicators, as shown in the plate read as follows : Ran? 

- 1150 yards, constant, deflection 15 minutes right, training 
target 196 degrees. 


ee 
IA 
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SECTION VI.—ORDERS OF FIRE, 


| Sunsection I.—The Fixed Armament, except Q.F. Guns. 
, . 


The following orders of fire will be used :— 


Order of Fire. Purport, 
A A A 5 comma 
“Slow Fire.” Fire by singlo guns in a named group 


or groups, on the order “Shot” from 
the B.C. for each round. 


“slow Salvo Fire.” Fire by ealyoes from a named group or 
groups on the order *Shot' from the 
B.C. for each Balvo. 


“Ordinary Fire,” Fire by single guns in succession, Com- 
t from right (or lett).”" mencing from the flank of any named 
group or groups, until further orders, 
unless the number of rounds from each 

gun is specified by the B.C, 
“ Ordinary Salvo Fire,” | Fire by salvoes in succession from tho 
“from right (or left). right (or left) group (unless any other 
is specified) continuing till further 
orders, unless the number of salvoes 
from each group is speciticd by the 


B.C, 
“Independent Salvo Fire.” Fire by salvocs independently and as 
; rapidiy as possible until further orders, 
“Running Past” Fire directed on Running Past points, 
CORP”) | the succession and rate being deter- 


| mined locally. 
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In giving the order of fire, the B.C. will invariably prefix t° 
the designation of the group or groups to which he intends it ` 
apply, thus: “A Group, Slow Fire,’ or “B and F Grou 
Ordinary Salvo Fire from the right.” f i 

In all the above cases, unless orders to the contrary are give 
by the B.C., guns, except H.A. fire guns, after firing will be? 
once reloaded with the same charge and projectile by commit! 
of their gun captains. At H.A. fire guns the order ta load will 
given by the G.G.C, in case a different charge may be require A 
, Me will give the order with’ moving target immediately W 
prediction for the next round is received, with a standing targ? 
immediately the group has fired. = ` ; 

“At slow fire òr slow salvo fire the B.C. will give the G.G.C. th 
order “ Shot” whenever he wishes a gun or a group to fire. 

At slow tire the G.G.C, will select the particular gun which r 
to fire. . T. . T P 

The other orders of tire will be followed by the ord 
“Commence Firing,” excepting that when changing from o 
order of fire to another, the new order of fire will Le taken Y! 
by the next gun or group to fire, without any special order *; 
commence firing. i 

When using salvo fire, either slow, ordinary, or independe”) 
the guns of a group will fire as nearly as possible simultancousi' 
but in the event of one or more of the guns not being rea A 
the fire of the group is on no account to be delayed. The gu" 
which are ready will be fired, and the remainder will wait £ 
the next salvo. l Gs 

During ordinary and ordinary salvo fire, the GC, will g i 
the order “Lay.” to the gun or group when the gun or grol 
uext on the flank from which fire commenced has received th 
order “ Commence Firing ” from its G.G.C. ~ i 
` Further detail as to “ Running Past” will be found in Secti” 


YII. l id 


1 
t 


r 
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TA 
Th ans e A a e A ig 
follow be thig different omic of fire are, generally speaking, 


o ranging :—Slow fire or ordinary fire.” 
veg general purposes :—Independent salvo fire, which usually 
"hint the greatest ‘rapidity, and still allows fire ‘direction ` to 
wee in the hands of the BC. 0 7 ie. 
Maier? salvoes cannot be fired in any particular” group on 
ig o of danger from blast :—Ordinary fire, by order of. the- . 
given the smoke from any group or groups is likely to 
tom e with the fire of adjacent groups :—Ordinary salvo fire 
the leeward flank) or slow salvo fire. 

: oe event of forcing a passage being attempted, or in the 
iq, Suns firing special case, when used for defence against 
Y ‘Running past, OS 
ds fire of any description has been ordered, and any 
0 s unable to use it on account of danger from blast, the 

ae ea if independent salvo fire has been ordered, 
í aay, ire until the training alters so as to enable him to 
alvoes ; (hb) if slow or ordinary salvo fire has been ordered, 
Monee gun of his group at the command “Shot” (at slow 
> ire), or when it comes to his turn (at ordinary salvo fire) 

u salvoes can safely be fired. He will take the earliest 
hortunity of informing the B.C, of the circumstances, 

igh angle fire guns will invariably use salvo fire, with, if 
essary, five seconds’ interval between guns, for purposes of. 
Crvation, > ue ae ~ na 


4 
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Sonsection I.— Q.F., Guns of the Fixed Armament. 


_The following Orders of Fire will be used :— 


Order of Fire, | Purport, 


1 
“Slow Fire.” ' | Fire to be by single guns at tha target atl 
|, with the range (except when autoM ig 
' sights are used), and the EA) 
ordered by tho G.G.C,; no gun fl 

| without the G.G.C.'s orders. 


“ Rapid Fire.” | Fire to begin at once and to goon indory 
} dently, und as rapidly as possible wy 

` further orders, from each gun, © 
target, and with the range (except Af 
automatic sights are uscd) and dofice” 

| ordered by the G.G.C. i 


= 


a ¢ c 
“ Independent Fire.” Fire to begin at once, and to go on me 
| pendently, aud as rapidly as po’ 
A until further orders, from each gure 
the target selected by the gun laye! a 
less one is allotted by tho G.G.C-)! 
| (except when automatic sights are 
| with the range and deflection esti!!! 
| 


LE o 
Aa == 


by the setter, If automatic ALL] 


tion, 


A NN A E RO 


At slow fire the G.G.C. will give the order “Shot” whe! 0 
wishes a gun to be fired, naming the gun which is to fir?’ 


“A 2 Shot,” 


The different Orders of Fire will be used as under :— l 
Slow Fire :—By 6-inch and 47 inch Q.F. only if absoli! 
necessary to economise ammunition at long ranges, Never ‘4 
other Q.F. (At peace practice, however, slow tire may be ve. 


| used the layer will estimate tho 4 
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Can o 

ap tionally used under the special conditions mentioned in 
hd V, Section VII. 

Ning pendent Fire :—When using automatic sighting ; or with 

Ra ry sights, if the setter can observe the fire. 

th Did Fire :—Under circumstances other than the above. 

Hen the case of 6-inch and 47-inch Q.F. when not used for 

h N ane Raid, the B.C. will usually select the order of 

F used, 


Sunsecrion 111.—The Armament for General Defence. 


NG orders of fire to be used with these guns will depend on 

p Nature and the conditions-under which they have to act in 

(and must be settled locally, and permanently recorded. 

| erally speaking Q.F. guns will follow the orders of fire 

l RAA for Q.F. guns of the fixed armament. Other guns 

tiyonform to Field Artillery Drill, and howitzers to Siege 
ery Drill. The orders of fire for machine guns are laid 

Nin Part III, Section VI. 
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SECTION VIL—IDENTIFICATION ‘or SHIPS 4 
CHOICE OF PROJECTILES AND POINT 
ATTACK ON SHIPS. | 


The object of identifying ships is to enable the attack on t 
to be made with the most suitable projectiles, and to be dite” 
on the parts of them which are most vulnerable. s 
.. Identification is to be performed under the F.C, Chor 
projectiles and point of attack is part of the duties in act!“ 


the B.C. subject to any orders given previously by the BG. | 


SUBSECTION I.—Jdentification of Ships, F 
The F.C. is provided with a set of “Identification cards" 
each foreign navy, to be kept as confidential, and under lock, 
key, except when used for purposes of instruction or in ye, 
Un these cards are mounted photographs of typical ships oF 
of the various classes whieh may require attack by an 
piercing projectiles, each elass being designated by a i 
The classes are grouped in the cards according to the le 
features which are likely to be first made out as the vessel & 
in sight, such as “three masts, low freeboard,” ke, The’ 
printed in large type at the head of the card. The obser? F, 
soon as he can make out the leading features of an attal 
vessel selects the card on which these are printed, and bY 
-aid of the different photographs on that card endeavot 
decide to what class she belongs. If he finds that she doe 
belong to any of the classes illustrated on the cards, he rel f 
her as “not classed,” and she is then known to be unarm0! 
or ouly lightly armoured. If he is in doubt as to her cla% 
reports her “unknown.” a 


a = 
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e carry out identification satisfactorily; the observer must 
ma e Use of a good telescope, and be situated so as- to 
heed a clear view to seaward from as high a site as possible, 
W the F.C's command post is favourably situated it will 
hy, Che purpose of a look out station, and the F.C.’s observing 
Yh tment will generally be available for use in identification. 
mt the view from the F.C%s post is not sulliciently clear or 
A, ded some other spot fulfilling the necessary requirements 
thy. Le chosen, not farther from F.C.'s post than is necessary. 
PServer must then be in direct communication by telephone 
‘therwise with the F.C., to whom he will report vessels when 
> Sighted, and their class as soon as identified. 
% the other duties of observers in look out stations in 
4cetion with raiding attack, see under “Manning and 
bing Q.F. guns for defence against Raid,” Section IX. 


Ñ 
PUBS ROTOS 11.-—Choice of Projectiles and point of Attack. 

e projectiles available for use against ships are common 
,) hiour-piercing shot, Palliser shot, and Shrapnel shell, 
‘Uliser however is likely to become obsolete for B.L, guns, 
Shrapnel for all guns. Palliser is apt to break up in the 
of B.L. guns, and the use of Shrapnel is superseded by 
yale gun fire) ` l 

€ armour of ships may be either wrought, iron, compound 
is, iron steel faced), ordinary steel, or hardened steel-(some- 
8 called “treated” steel). The behaviour of wrought iron 


Bs as 


t struck by a projectile under given conditions is well 
Wn, and penetrations in range tables always refer to wrought 
n The behaviour of compound or ordinary steel. armour 
ively to wrought iron can be approximately gauged. 
lened steel however varies so widely iu quality, and iu its 
go of resistance to projectiles of different manufacture, that 
y ery difficult at present to forecast definitely the effect on 
any projectile except after experiments carried out under 
lk.a.d.!) P2 

i , 


uh 
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identical conditions. In the great majority of cases, p 


especially now that its manufacture is better understood, 
immensely stronger than the first three kinds, . ‘att 
` Wrought iron armour must be overcome by being perfor? 
If it is beyond the power of the gun, little harm is dont; 
projectile, or head of it, remaining usually in the hole 4 
plugging it up. If the plate is perforated, the hole is A “ 
paratively clean one and is easily stopped. dh 
Ordinary or hardened steel armour yields always by frat’ 4 
and though requiring greater energy and stronger project! ye 
overcome it, is for this reason more difficult to repair. 
armour which is proof against a single blow, will often yield a 
succession of blows which fall nearly in the same spot. iv 
Compound armour may yield either by perforation or fra? 
according to circumstances, t 
The following table gives the comparative per forations © 
various kinds of armour which may be usually expected if |, 
are attacked under the same conditions, the perforation th, 
wrought iron being taken as the standard :— 


Wrought Iron, | Compound. | Ordinary Steel. Hardened ste 


1 . 


[| 


- The distinction between “ perforation” and “ penetrat 
must be noted. The above table applies only to perfora y 
not to partial penetration. Tor instance, a projectile 
under given conditions will perforate a 10-inch wrough 
plate, should perforate a 5-inch hardened steel one unde i 
same conditions, but must not be expected to penctrate 5 1 


into a hardened steel plate of greater thickness. 
` Common Shell forms part of the equipment of all guns. 


Jf 
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Ns 7 ; 
k lt may perforate up to about half a calibre of wrought 


n àud about | of a calibre of ordinary steel; if of cast steel, a 
tenor’ in each case. It is not however intended for the 
mn S of any but light armour. Armour piercing (forged steel) 
Mon shell may perforate something over one calibre of 
ary steel. It will be fired invariably with percussion 


a : : y : : 
Se Which will canse it to burst explosively on passing 
y the lightest structures. Percussion fuzes are designed 


Ow of the ‘burst taking place in the most favourable position 
py sido the structure. i l 
| le destructive effect of common shell is due to :— 
(a,) The splinters of the shell. 
(1,) The débris of the structure. 
(c.) The bursting charge itself, 
and (b) have great effect against personnel, but little on 
ial; (ce) with high explosives is likely to have both moral 
physical effect against personnel, especially between decks, 
to cause serious destruction to material in addition ; with 
y der bursting charges its incendiary effect is valuable. 
may be noted that 6-inch armour-piercing shell will per- 
e 4 inches of ordinary steel at all angles of inclination up to 
' Foreign ships have seldom better protection than 4 inches 
'rdinary steel for their Q.F. guns. 
irmour-piercing and Palliser Shot are both intended for the 
ck of armour, R.M.L. guns have Palliser shot only. B.L 
Sab present have both A.P. and Palliser. 
y timour-piercing shot may perforate up to about 3 calibres of 
ught iron and about 1} to 2 calibres of ordinary steel. . They 
be used for ; 


Y.) Piercing the belt with a view to sinking a vessel or 
rendering her unmanageable. 

.) Piercing the side armour with a view to injury to 

| engines, guns, machinery, steeying gear, means of 


lu) 
$ 
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communications, and other matériel protected, 
` -them.-: . A oe 
. -As regards (a), it must be remembered that the belt Co 
Dut a small portion of a vessel, that it must be struck 4 
¿below the water line; and that in the latter case a proJ" 
gince’ it will soon be deflected and retarded, must ente" 
water very near the hull; hence only the most perfect pr, 
can gain the’end aimed at. . me 
As regards (b) armour-piercing shot often remain nearly my 
after perforation ‘and develop very few splinters, so tha’, 
damage caused by them within the ship is generally small. 
Palliser shot may perforate up to about 1) calibres of wt? 
iron and over 1 calibre of ordinary steel. They mig! 
used on old ships or against light armour with the obje®’. 
or (b) given above, but in the case of (a) the same objet 
hold. As regards (b) however, Palliser shot will break ol, 
passing through wrought jron armour of a thickness of 3 Y 
calibre or over. The energy of the fragments, however, 15., 
owing to the absence of bursting charge. ` 
_ The perforation of each of the above three classes of 
jectiles, besides being affected by the quality of armou" 
structural strength of shell, is dependent on the striking vel 
and the inclination of the trajectory to the surface of the ar™ 
At least 1000 f.s, striking velocity is necessary for perfor? 
one calibre of wrought iron armour, and for other thick» 
the same proportion must hold. ' The velocities required 1 
cases of. other kinds of armour can be deduced from the ae 
already given of comparative perforations. Caps for projet 
which are at present under trial, may, if introduced, increase | 
powers of penetration. . o Me RO ea a fae 
The amount of resistance of armour increases rapidly with 
angle of inclination of the: plates to the line of ‘fire, and m 
‘case of circular constructions there.is only one vertical line 4 y 
which maximum penetration is possible, The power to perfor 
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(portional to the sine of the angle at which the shot strikes. 
la "sé be remembered that the inclination is due not only to. 
ase of the vessel, but the angle of descent of the projectile. 
i Pe haere used with percussion fuzes has very little power 
l sor If used with time fuzes the difficulty of setting | 

at a quickly moving target, and of judging the position ot 
pèt from a high site are insuperable by any means which could 
| practically employed in action. PE 
Ieo selection of the projectile to use 1s therefore practically: 
“towed to a question of the use of either— g 
D ommon shell or . 
mo R or (with R.M.L. guns Palliser) shot. To 
"ej officers m arriving at a decision, “Attack Sheets for. 
re gu navies are supplied. These would be available to the 
- for reference during peace time, in order to enable him to 
Ns any general instructions he may deem necessary, but in’ 
lon would be in the hands of each B.C. = 700 me Figg 
n aitack sheet is provided for each class illustrated ‘on the 
mtification Cards, At the head of the Attack Sheet is the 
tographic portrait of the typical ship, which also appears ou 
identification card. Immediately below is a drawing show- 
the structure of the ship, with a scale of yards beneath for 
tizontal measurement, and a vertical scale of feet fore and aft 
Mm the funnel. Below are directions for guidance in attack, 
notes as to the ship’s armament, thickuess of armour, and’ 
herable points. Unarimoured portions occupied by crew and . 
iter armament are shaded red, armour is shown. dead black - 
Shaded black, and any particularly vulnerable - points are? 
Wked with a red star. = ~ a ; DAR 
o owever heavily armoured a vessel may be, by far the larger 
wt is open to the attack of common shell, and in tbis respect 
ithe strongest ironclads are vulnerable, since thick armour 
hot be placed everywhere, and the heavier it is in some parts, 
lighter it must be in others ; indeed, to such an extent is this 


— = 
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the case that the larger portion of every class of vessel, with vy 
few exceptions, is open to this form of attack. A great pa | 
this space is crowded with men manning the lighter guns, ust 
with gear or machinery, the destruction of which would cai 
large quantities of splinters, entail loss to the crew, and dimin!” ie 
efficiency to the ship. In some cases the conning tower 0! ‘1, 
barbette guns, though heavily armoured themselves, may 4 
much damaged by common shells bursting in the unarmol! 4 
portion below them. f at 

From a consideration of all the foregoing points it is ce 
therefore that common shell should be in nearly all cases 
projectile selected, armour-piercing or Palliser shot being reser y A 
for the attack from heavy guns of an anchored or cript”; 
armoured vessel at a short range. 

When a vessel has been identified and her class communicat’ 
to a B.C., the attack sheet assists him in endeavouring to d® 
his fire on the most vulnerable or vital parts. n 

Where a vessel’s class has not been communicated, or whei 
time does not admit of reference to the attack sheets, a 8% t 
general rule is to direct fire on the hull below the foremast, Y” $ 
this should always be done where ships are reported as “» 
classed” or “unknown.” In masted vessels some of the princi f 
guns and the conning tower are generally near the foot of Y 
foremast, and the greater part of the crew are between the f” 
and mizen masts. ' : 

-~ In the exceptional case of belt attack with armour-pierc™ 
shot, it is best to direct fire well forward, as, even if not sup i 
` ship with a fore compartment filled would be down by the pi 
and probably become unmanageable, and therefore an e% 
target. a 
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SEC MON VIIL—MANNING AND FIGHTING A 
BATTERY COMMAND. 


Sunskcrion 1.—Munning a Battery Command. 


When troops are manning a battery command for the first 
ii € the Manning Tables will show what its requirements are, 
y tlicers and men can be allotted to the various duties at any 
he enient time previous to or on their arrival at the work. 
t details, if any, belonging to the District Establishment will, 
Possible, accompany the other details to the work. If this is 
Practicable, they will meet them there. The details belonging 
ĉach battery command will be met as they arrive by the master 
Mer or non-commissioned officer in charge, who will report 
elf to the B.C., direct him to the manning parade for his 
i Mand, and give any information required. 
IN hen the details are well acquainted with the command they 
¡Ye to man, the above arrangements will be unnecessary, 
wo methods of manning may be employed, viz. :— 
N Manning as for instruction. 
3% Manning as for action. 
i will be used only when details are not well acquainted 
A i their places and duties; B., the service method, at all other 
‘les, whether for drill, practice, or action. 
itn the case of A all details will fall in on the manning parade, 
e be marched from thence to their places in action, and every 
pail of preparing for action will be gone through deliberately 
carefully, 
nti the case of B, details will go direct to their places in action. 
aration for action will not he less careful in this case, but, in 
4 
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war, stores must be in their places, all tests carried out previ 
to manning, and at night all lamps lit. The procedure, 
_ manning for drill or practice by B. is based ou this supposit ye 

The Jetters A, B, or both of them, are Pead. to 
instructions below, which refer to A only, B only, or to Y%, 
methods respectively. | E i r} 
The duties of the several otticers, &c., on manning will be 
follows :— | = : AN A cea 
Battery Commander. a 


(A.) Immediately on arrival at the work (if the command y 
to be manned at once, otherwise on the “Assembly ” soundit 
the B.C. will form up the details as quickly as possible on ne 
mauping parade. As soon as the G.G.C/s and seniors of og 
details have reported to the B.C. (as laid down in the follow. 
paragraphs), he will give them all the instructions that cal E p 
veniently be given before action, such as case of laying, meny 
of range-finding, communicating orders, giving elevation, rine 
ammunition supply to be used, measures to be taken on casualti i 
to personnel or material, ' : 

` Tf guns are not to be at once loaded with common shell h 
give orders to that effect. E 

He will then give the order “ Prepare for action,” and go”, 
his command post. Was ge J 

(B.) On the “Assembly,” followed by the “ Double,” sound, 
the B.C. will go straight to his command post. (If the det 
are fallen in under his command he will ficst give them ? 


order, “ Prepare for action, double.”) ii 


ewi 


(A and B.) The B.C., on arriving at his command post Yy 
satisfy himself that his communications are in working orde 
charts, &c., ready to hand, and if D.R.F. is used, that it 
properly set up. ` en A 

If time admits he will await the report, “Ready for action, 
from his subordinates, and then iraka an inspection 0 
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— 


t Re : : : 
melts, ammunition, stores, &c. Otherwise he will make this 
nye ection as opportunity offers at any time before or during 
“Uses in action. - X 
y5 Soon as his command is ready for action, he will report 16 

to the F.C, l l 
Sehe Gun Group Commanders. 
fA) On the “ Assembly ” sounding, or on receiving orders to 
hat effect from the B.C., he will fall in on the Manning Parade. 

S soon as his details are fallen in, he will give the order— 

« 4 A 

meun Group, tell off,” and when each detachment is told off, 

su. Group, number detachments from the front.” 


¿le will then personally make certain that the whole of bis 
tails ave present, and know their places and duties in action, 


W E i . 
here to obtain their stores, &c. Te will then order— 
6 


« 


beg Group, stand at ease,” and report, “eu. Group all 
¿sent and correct” to the B.C., and fall in two paces from the 

Utre of a flank of his details. 

"On the B.C's command, “Prepare for action,” each G.G.C, 

ill A á 2 E : DE 
i march his details to the group he is to man, aud, arriving at 

© guns, will order— 

114 A 
“On your guns, double.” 
| When he is satisfied that each detachment isin its place, 
e will order— 

« . . . 
bré0 ceso Group, prepare for action,” and see that carbines (if 
tried) are at once placed in the racks or receptacles provided. 
I(B.) On the “Assembly,” followed by ‘ Double,” sounding 
i on the B.C’s order, “Prepare for action, double”), each 

y : . 

1.0, will go at once to his group. i 
da and B.) Unless stores are in position at the groups, each 
G.C. will bring from the group store any tables allotted for 
t use, and will see that each detachment brings up its stores in 
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a quick and orderly manner. He will ensure that those arti! 
which are common to two or more guns, or to the group, are Y i 
omitted, and are placed in the positions allotted to them. nat 
He will inspect the group store, and satisfy himself u 
nothing required for the working of his group remains in then, 
At night he will see that the proper lamps are lighted an 
the right places. he 
He will make sure that his G.C’s thoroughly understand n 
case of laying, means of rauge-finding, and giving elevatio; 
source of ammunition supply, &e., to be used, and the metho” 
of replacing casualties, ie 
Where P.F. is installed, and Case I or II is to be used, 
will see that every preparation is made for using Case II 
required, ol 
(A.) He will see that group differences are correct] y marked 
the gun tloor, and superintend the testing of racers, yard sca i 
cylinders or buffers (P.F. dials and firing circuit if installed” 
and ganging of shell. of 
He will ascertain that all his communications, electrical 
otherwise, are in working order, at 
He will inspect his shell and cartridge depóts, and see pa 
projectiles and gaschecks are thoroughly clean, and gaschec””, 
slightly smeared with oil. l + 
As soon as all the guns are reported by the Gun Captal!! 
“Ready for action,” he will make a formal and thorough insp 1 | 
tion of his group, gun by gun. As each detachment is inspec ; 
it will be called to attention by its G.C, Each man will then ie 
or stand up in his proper place to attention. When the G.G 
has passed, the G.C. will order, “Sit (or stand) at ease.” c 
In default of orders to the contrary from the B.C., the G.G J 
will then give the order to the group to load with common sb* 
and percussion fuze. = 
He will then report to the B.C, — i 
Bree Group, ready for action,” . e 
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ye) In default of instructions to the contrary from the B.C., 

I be G.G.C. will give the order to load with coinmon shell and 

"cussion fuze to each gun as soon as its G.C. reports it, “Read y 

ty gction,” As soon as all are loaded and run up he will report 
0 le B.C,— 

ponme Group, read y for action.” 

le will superintend the tests, and make the inspection 

q tioned under A above as opportunity offers, but will not 

| tfer loading or making his report to the BC. for the purpose of 
trying them out. 

and P.) If at any time he finds anything out of order which 
“not immediately be put right, he will report to the B.C. 

y Lo will call his group to attention (if sitting at ease) when 

tin B.C, inspects it, will accompany him on his inspection, and 

eve “Sit at ease,” when he leaves it, unless there is work to be 
ried out, 
l Gun Captains. 

TOS On the “ Assembly” sounding (or on being ordered to 

A In) each G.C, will fall in on the manning parade with his 
vn detachment, and will at once satisfy himself that all his men 

e present, and in their proper places. 

On the G.G.Q’s order to tell off, detachments will be told off 

'multaneously in the ordinary manner. 

Un the order, “Number detachments from the front,” the G.C, 

the leading detachment will number his detachment “ Detach- 
ent A1” (or as the case may be), the others numbering 

¿Milarly in succession. 

4 On the command, “On your guns, double,” each G.C, will form 
) his detachment in rear of the gun he is to man, and facing 
e front. 

On the G.C.C.’s command, “Prepare for action,” each G.C, will 
* that the carbines, if carried, are at once placed in the racks 
“receptacles provided for them, and will then lead his detach- 


] 


q 
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ment as quickly as possible to the group storé, and see that €r 
wan brings up his appointed stores, and that preparation | | 
action is correctly carried out, differences marked for his Op 
gun, racers, yard scales, cylinders or buffers tested ; also >" 
firing circuit if F.F. is installed, that his shell and gas checks ie 
clear, and gas checks oiled. He will then place his men Une 
cover, sitting (or standing) at ease, and report to the G.G.C. = 4 
. When the G.G.C. inspects his gun, he will call the detachme? 
to attention, accompanying the G.G.C., and order the det 
ment to sit (or stand) at ease when he has passed. i 
© (B.) On the “ Assembly,” followed by “Double,” sounding 
(or on the B.C’s order, “Prepare for action, double”), each Oi 
will go at once to his own gun, and see that his detachment t 
the same. He will see that his gun isin all respects ready pe 
action, and will then report to the G.G.C, "ag 
© He will make the tests and inspection mentioned above wn 
A as opportunity offers, but will not defer his report ta í 
G.G.C. for the purpose of carrying them out, : i 
(A and B.) 1f at any time he finds anything out of ordi 
which cannot be immediately put right, he will report to Y 


G.G.C. ; l 


Range Group Commander (or Senior non-commissioned Office! *; 
of the D.C's Staff). a me 
oo to 


. (A.) On the “ Assembly” sounding (or on receiving orders ler 
that etfect from the B.C.) he will fall in on the manning parat a 
and will see that all the B.C/s staff are present and in the! 
proper places, and know the duties they have to perform, whe 
to obtain their stores, &¢. He will then report to the B.C.) $ 
“ B.C.’s staff all present and correct” (and if. R.G.C. fall in twe 
paces from the centre of a flank of the B.C.’s staff). ee 
| On the B.C’s order, “ Prepare for action,” the R.G.C. will 8, 
with the P.F, operator to the range group. wer 


. 


` 223 PART II.—Coast Defence. 
a me ‘a? a ` ee was 


Section VIII.—Manning and Fighting a Battery Command. ~ 


Other details will bring up their stores, go straight to their 
Aces, and prepare for action. ' oo, Tk O a 
Che R.G.C., as soon as he is satisfied that the P.F. instruments 
We been correctly prepared for action, will report to the B.C., 
ange Group ready for action.” ; e l 
(B.) On the “ Assembly,” followed by “ Double, sounding, or 
the B.C?s order, “Prepare for action, double,” the R.G.C. (if 
ere is one) and all members of the B.C’s staff will go as * 
Nick] y as possible to their posts, and see that their instruments, 
t, are in all respects ready for action. E 
The 1:.G.C., as soon as he is satisfied that all the P.F. instru- 
tents have been correctly prepared for action, will report to the 
C,, “Range Group ready for action.” pes 


Immanition Officer (or Senior N.C.0. of the A mmunition Detail). 


fA.) On the “Assembly” sounding, or on receiving orders to 
e same effect from the B.C., he will fall in on the manning 
Arade, and will see that all the ammunition detail are present, 
tow the duties they have to perform, where to go, Ke., and 
lat they are acquainted with the regulations for safety iù 
agazines (see Part I, Section IV). OE 
{lie will then report to the B.C., “ Ammunition detail all 
tesent and correct,” and will fall in two paces from the centre 
a flank of the ammunition detail. l Pa E 
On the B.C’s order, “ Prepare for action,” he will see that the — 
tails yo direct to their places in action and prepare to supply 
Mmunition. + 0 Sd got E A 
He will make an inspection of all sources of ammunition 
'pply, main and expense magazines, cartridge-and shell stores, 
d ensure that his men are Pane waa and kuow which 
‘munition to issue, and in what order, that all appliances 
fts, dc.) aré in working order, and lamps ready to ‘light (or ` 
thted if required). E. 


l 
pa 
pt 
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He will ensure that the regulation for magazines (see Patt 
Section IV) are carried out, T 

He will then report to the B.C., “ Ammunition detail real 
for action,” and will continue to superintend the work of # 
men as may be required. i 
__ (B.) On the “ Assembly,” followed by the “ Double,” soundi! ; 

(or on the B.C.'s order, “Prepare for action, double,” the A+ 
will see that his details go direct to their places as quickly Te 
possible, and make all preparations mentioned under A... 
will ensure that the proper precautions are observed as under i 

As soon as he is satisfied that everything is in working ordt A 
he will report to the B.C. as under A. cr | 

Ile will make a complete inspection as ordered under A, bt 
will not defer his report to the B.C. in order to do so. 


Permanent Staf. 


(A and B.) The duties of the above in the case of A or B will 
be decided as laid down under Permanent Staff, Section 4 
Subsection VI. by 

As a general rule when a work has to be manned, whether ? í 
A or B method, the district gunners would proceed at oncê d 
their guns, so that all doors may be unlocked, pee lighted, a n 
stores ready for issue, if not kept so always, by the time t” 4 
group details arrive. pa” 

“ Cease Firing. Replace Stores.” (A and B.)—When “ Retit? , 
is sounded or “ Cease firing, Replace stores,” ordered, all deta uf 
as soon as they have replaced their stores (unless orders to #., 
contrary are given) will fall in in their places on the manniMó 

arade, - 
i The Battery Commander will then collect reports as E 
casualties and expenditure of ammunition, and will transom", 
them in writing to the F.C, 
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Sunsection 1L.—Fighting a Battery Command. 


By battery command may be fought by either P.F. or D.R.F. 
Some groups by one, and some by the other) in the ordinary 
lẹ Or by running past points. 
yj ere is much variety in range-finding installations, and forts 
te atteries differ widely in their construction, and in the con- 
ps under which they are intended to act. So that it is 
Cut that the method of fighting a battery command cannot 
‘atisfactorily laid down to meet all possible cases, All that 
et} e done is to indicate principles of action. The particular 
z Ods most suitable in each case must be studied locally, and 
Manently recorded. 
ur typical examples will be dealt with, viz.:— 


Ha An open work with P.F. installed. 
A A casemated work with P.F. installed, 
*) An open work with one D.R.F, installed for each Lattery 
la command, 
:) A casemated work with one D.R.F. installed for each 
battery command. 
A vemarks on— 
“) Fighting by running past points are added, 


(a.) An open work, with P.F. installed. 


he B.Ws position will be normally at his command post, but 
thay leave it if necessary, provided that he arranges for a 
sible person to remain there to receive and carry out 

es from the F.C., and to observe and correct fire if the B.C, 
pelle to continue doing so. 

hy here observation of fire from B.C.'s post is difficult, arran ge- 
t should be made for carrying it out with the help of an 

ean Q 
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observer to a flank, or on a higher site, as described in Part 


Section VII, para. 6. f. 

Indication of target.— When the enemy approaches, the qi 
will inform the B.C. what target he wishes him to engag®. t 
information may be conveyed to the B.C. by telling hia 
square the target occupies at the time, or by description “qe 
as “leading ship,” “second ship of starboard divisio y 
according to circumstances. The square system is not Te" A 
mended unless the target is stationary, or nearly so ; ands f 
tben, not unless description is impossible. It is rarely succes 
with a moving target. At the same time, the F.C. Wip 
possible, inform the B.C. of the class of the ship. Whateve% 
message may be, the B.C. will at once transmit it to his it! 
(or P.F. operators), and the P.F. instruments will be broug” 
bear as ordered. > 

It will generally be possible for the B.C. to assemble i 
G.G.C.’s, aud actually point out to them the target, if ef 
Case I or IL. If so, this method is to be preferred, as oe 
indicator tables are generally unsatisfactory at a moving tk, ( 

Case of luying.—Any Case can be employed as. the «4 
thinks fit, but it should be borne in mind that whenever ? 
possible guns should be laid for direction over the sights. 

Commencement of fire-—On receiving the order to com 
firing from the F.C., the B.C. will lose no time in carrying 
using the orders of fire most suitable to the case. 

B.0’s corrections in range and deflection will be made i 
accordance with Part IV, Section VII. Range corrections sti 
be communicated to the R.G.C. (or P.F. operators). De eee 
correction to the G.G.C., except with Case 111, when they ; 
be communicated to the R.G.C. (or P.F. operators). l 

Although fire should not, as a rule. be opened without se 
E.G order, the B.C., if he has received no orders on the sub) 
Dy the time the enemy has arrived within the fire area of 
his guns, will ask the F.C. for instructions, and, in defal 
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Ving any, will exercise his discretion as to the opening of 
ant of orders may be due to interrupted communication, 
Widue delay may cause diminished effect. 
must however be borne in mind that guns not firing 
Keless powder must never be used when their smoke is 
ly to inconvenience Q.F. guns in dealing with raiding attack. 


; Gun Group Commanders (Cases T and I1). 


6 soon as each G.G.C. receives orders as to the target, he 
point it out to his G.C's and G.L.’s, and see that his guns 
ept trained on it with approximately the right elevation. 

e will see that the orders as to deflection are carried out at 

` guu. , ; 
Ls soon as he receives the order, “Shot” or “Commence 
Ng,” he will make his prediction (if one is necessary), and 
è the final range to his group, or that gun of it which is the 
t to fire. (But he will not do this in the case of ordinary 
: fire, if fire does not begin with his group, till the group 
| before his to fire has received the order, . “Commence 
8,” from its G.G.C.). 23 : A i 
G.G.C’s prediction is the range selected by him, on the 
Marance of which on the dial,he intends to order his group 
fun to fire, and is in advance of that shown by the dial at 
„ime by about the distance which he estimates that the 
We will increase or decrease before final laying is completed. 
actual range given to the group or gun will not necessarily 
the same as the predicted range, since this may be subject to 
de of the corrections, such as that for displacement, which it 
‘Yoasionally the duty of the G.G.C. to make. —.:.. pr a 
| here the range is “constant” no prediction is necessary. 
Nould the dial show the predicted range before the group or 
is ready to fire, the G.G.C, can order “ Fresh lay,” and make 
“Y prediction, but it is not advisable to incur the delay which 
tauses unless the range is likely to have altered considerably 


(g.a.d.1) q 2 
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before they are ready. To decide quickly on this point 18 of 
most difficult, and requires experience and readiness on thêl 
of the G.G.C. 

The following example illustrates the above explanation. ye 
G.G.C. has noted that the range is decreasing at about the 'g 
of 50 yards in 10 seconds. He receives the order to Comm’) 
firing” when the dial is showing 2225, and he knows that it i 
take his guns about 10 seconds to be laid and ready, Heti 

fore decides to fire when the dial shows 2175, and this ¥, y 
predicted range. But there is a difference correction 0 iy 
yards, due to the P.F. in use being that belonging to an, 
group. The final range which he gives to his guns is there 
2200 yards. When the range 2175 appears on the dial he of 
“ Commence firing.” 

Considerable practice is required in making prediction y 
final range ; if they are too long, valuable time is lost, 4] 1 
short, the G.L.’s ave hurried ; knowledge of the channel Wi”, 
of great value to the G.G.C. The rate of movement ° 
dials should be carefully noted, as well as what the detach! y 
are doing ; an officer of experience can generally estimate 
soon they will be ready to fire. 

The G.G.C. will insist on all work being carried out sm 
and quickly, but will always take advantage of pauses in Y 
to allow his men to go under cover and sit easy, so as DO, 
fatigue them unnecessarily. l 


Gun Captains (Cases I and 11), 


As soon as the target is indicated by the G.G.C., the a 
responsible that the gun is kept trained on the target po 


i 
pi 
1 


elevated according to the dial, so as to be ready for the 

range. 
Ife will make racer corrections if necessary. f 
When the G.G.C. orders, “Commence firing,” he will be car 

that all is correct before ordering his gun to fire. 


t 
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e y - 
is 18 responsible that drill is carried out smartly and correctly, 


“as his gun is concerned. 
i ' Gun Group Commanders (Case TTI). 

€ will order the switch to be put to lay at the time directed 
making his prediction under Gun Group Commanders 
“e T and ID), 


( 

Gun Captains (Case 111). 
the principal duty of the G.C. peculiar to this case is care for 
Safety of his detachment; he must never put in the firing 
g till all are clear, and if “Fresh lay” is given, permit no 
| to go to the gun until he has taken it out, and given the 
*t, “ Take post to lay.” 


7 


Range Group Commander. 


tal three cases the R.G.C. will carry out as complete super- 
n as possible of the observers, and will be careful to inform 
C. if anything goes wrong, either with the material or 
‘nnel of his command. He will receive and transmit to his 
tvers all the orders of the B.C., unless the location and 
ad of the cells renders this impossible. 
i (or in his absence the senior observer) will at once report 
e Battery Commander if an instrument is out of order from 
Cause, so that alternative methods of fighting the guns of 
Stoup for which it was working may be taken up at once, 


Ammunition Officer. 


‘wing action he will exercise a careful and constant super- 
iy OVER the whole of the supply, and keep note of all the 
binition expended. se ; 
ammunition officer should do all in his power to assist 
Ea in arriving at a knowledge of the state of his powder, 
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` Though for peace practice it will often be advisable to us 

small batches of ammunition to prevent accumulation, in a¢ 
war the main point would be to ensure the greatest unifor® 
of shooting by using the largest batches possible, 
_ A B.C. should always be informed when it becomes neces 
to issue cartridges from a fresh batch. l 

All temporary depôts and expense stores will be filled 
from the main magazine and shell stores as the ammuniti0 
them is expended, unless orders are given to the contrary.  ' 

After action he will see that all lights are extinguished, * 
that all stores are properly closed and secured, unless order 
the contrary are issued. / 

He will subsequently make a detailed statement to the Bat 
Commauder (or other responsible officer) of all ammun' 
expended and the remains. 


-(0.) A A work, with PP. installed: 


_ Except as stated below, the remarks under (a) apply. a 
_ Indication of Target.—The Indication of target to G.GO4, 
Cases I and II will: generally be a matter of difficulty: 
possible, the B.C. should assemble the G.G.C.’s, and perso 
point out the target to them. With a slow target, the t@ 
. indicator tables might be successful. Or, the target ha o 
been indicated to the P.F. operators, and picked up by th? 
the B.C. might indicate it to G.G.C’s by directing then, 
refer to the diala for its range and training. They would 
proceed as described in Section IV, Subsection TV. ; l 
Case of Laying.—It may sometimes happen that in 
instance Case IIT alone can be employed, and there may of 
be occasions when this is difficult to carry out. Local arran 
ments must then be made to meet the case, and permane’ 
recorded. e q 3 
Whenever possible, however, Case II should be employed: 


k 
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Commencement of Fire. 

With guns as crowded as they are in most casemated works, 
¡cial care will probably have to be given to the order of fire, 
vases I or II are employed, to avoid groups inconveniencing 

th other by smoke. 5 


(e) Án open work, with one D.R.F. installed for each Battery 
n Command. heats 


Except as stated below, the remarks under (a) apply. `. `’ 
Indication of Target.—To G.G.C.’s as under (a). The B.C. 
Ul personally point out the target as soon as possible to the 
"E, operator. DOA 
Case of Laying.— Only Cases I and II can be employed. 
g ommencement of Fire.—The remarks on ranging and orders 
fire under (a) apply, but B.C.'s range corrections will be put 
1e range indicator at the D.R.F. a 
Cun Group Commanders.— As under (a) G.G.C.; Cases I and IT. 
te instructions for prediction under (a) apply equally to this 
se, D.R,F, and range indicators taking the places of P.F. and 
als. Difference corrections will almost invariably have to be 
blied, Quickness and certainty in predicting can never be 
pained unless B.C. and G.G.C.’s are accustomed to work 
gether, and place mutual trust in each other. 
Gun Captains,—As under (a) G.C., Cases I and II. 
_Ltange Group Commander.—There will not be one. 


(d.) A Casemated Work, with one D.R.F. installed for each - 
Battery Command. .: eget ae Beg 
he remarks under (a) apply except as stated below. 
‘ase of Laying.—See under (c). : . 
po of Target.-—See under (b), except so far as relates 
o indication by P.F. 
Commencement of* Fire.—See under (¢). 


q 
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Gun Group Commanders.—See under (c). 
Gun Captains.—See under (c). 
Range Group Commander.—There will not be one. 


(e) Fighting by Running Past Points. i 
1. In the event of Forcing a Passage being attempted. i ; 
There is one point at which fire is likely to be most effecti 


viz., when the ship is at the shortest range, and the line 0 

is at right angles to her side. , 
-Hence this is the spot where the heaviest fire should be pour, 

in, and the whole scheme must be arranged so as to ensure? 

being done. . i 
The following diagram will explain the principle which sho" 

be followed, such modifications as local considerations P 

necessitate being applied. 4 


> 2 
P e e! E E 
SS ` i Z ' 
c ` 

— ~~ `N | 

UA | 

Direction of attack, SÍ 
O a 
~ 4 
GE $ 


F is a fort protecting a channel c c, F P is the shortest rang? 
at which the line of fire is normal to the vessel’s armour, and 
the spot for the main salvo, Taking the highest speed at which 
ships can enter and the time necessary to ensure every pu" 
being ready after a previous round, a second point P! should ba 
laid down; this is the last spot at which a round should 
permitted, any guns which cannot be fired here should reset’ A 


their fire, l > 


j 
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At least three minutes should be allowed to ensure this round 
ts ready ; P! will be fixed so as to give this. Supposing the 
thes’ of P to be 1,500 yards and the speed of the vessel 14 knots, 
vi latter will pass over about 1,400 yards in three minutes. This 
îy, Sive P*, and its range will be about 2,050 yards. A second 
int P? may be calculated on the same scale of time, and its 
ge would be about 3,170 yards. 
Under these conditions tables may be drawn up defining the 
Pints, and this information should be entered in the fort record 
ok and fighting books, and the racers of the guns should also 
„marked for the direction. 
h he position and number of the points must vary according to 
è direction of, and range to the channel, 
n the same principle fire can be defined, and continued 
; Youd P on the inner side. This continuance will, however, in 
ees of the intermediate forts of a line of defence, be seldom 
icious till the last ship is passing ; their best aud most 
essary work lies with the ships at the most practical range. 
t would appear desirable that every endeavour should be 
ade to disable the leading ship—a vessel sinking, unmanage- 
ho e, or unable to keep her station, would delay all behind her 
“less the channel were a wide one, 
hes Against Raiding Attack.—Similar arrangements must be 
le in the case of guns provided with special case for use 
¿inst torpedo boats. In this case it will probably not be 
Mirable to attempt to traverse or elevate the guns. 
Ni fixed elevation and training, different for each gun, so as to 
ee the channel, or the most important part of it, with the 
tead of the shot is most likely to produce effect. 
| Details must, however, be arranged locally to meet the 
“iculi requirements of each case. 
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` AND 
SECTION IX,—MANNING AND FIGUTING Q.F. ANP 
MACHINE GUNS FOR DEFENCE AGAINST RAID: ! 


In time of war the strain on the manning details at the 
guns is certain to Le very severe. They must be on the alo 
day and night, perhaps for months, and ready to man the g" 
if required at a few secondy’ notice, Under the most favour@ h 
circumstances warning of attack cannot be expected to re? 
them more then a few minutes before they are required to Pi 
fire, and when they do so their targets will probably ‘i 
numerous, very speedy, under fire for a very short time, Y 
perhaps only dimly visible. (See Sections II and IIT.) ly 
It is clear therefore that officers and men must be particular) 
selected for smartness and activity, and that very apec™ 
training and organisation are a necessity. In the absence of ur 
war experience under like conditions, close study of the probat 
needs of service is indispensable before definitely fixing Ae 
details connected with manning and fighting these guns. m 
experience gained from the blank practice in combination W 
the Royal Navy should be of the greatest assistance. re 
Precise arraagements must be made with the utmost chi 
locally after consideration of the special requirements of en 
case. The following instructions are intended to serve Y 
guide to this end. l i 


SUBSECTION 1.— Manning. y 


pra $ ¿ it 
Under the conditions outlined above, reliefs are a ne const 
and acccmmodation for these must be provided in the immedl 
vicinity of the guns, 
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Iwo reliefs will probably be sufficient. The relief on duty 
Wl remain on the guns, and at night will bivouac alongside of 
i €m, making use of any shelter that is provided or can be 

Provised. =, . 
hie here convenient depóts to hold an ample supply of ammu- | 
ition exist in close proximity to each gun, a relief for the 
y munition supply party will probably not be required, but 
ey and the relief off duty must turn out at once on the first 
n firing. The ammunition party will then proceed without 
on ther orders to e ECON the ammunition depóts ; the relief 
ft duty should fall in at any convenient place, previously 
àPpointed, close to the guns, so as to be available to replace 
“asualties, or men fatigued in action. ee 

f fixed ammunition depóts close to each gun do not exist, 

‘ome place convenient for rapid supply must be selected, and at 
Ul events a few rounds stored there. 

All spare parts and stores belonging to the guns must be 
‘tsposed under cover close to them, so as to be available for 
tefitting at the shortest notice. f 
There should always be communication from each group, or 

here groups are not much scattered, from a central group to 
he look-out station or F.C. post. (See Section III, Subrection 1.) 

he means of communication, telephonic, visual, or otherwise, . 
hust never be left unattended, and where it serves more than 
Me group, orderlies will probably be required to carry warnings. 
Reliefs for these details must also be provided. 

A relief going on duty will be carefully inspected by its 

.G.C,, who will satisfy himself that all details are present and 
know their duties. They will then be marched on their guns as 
bon as the relief going off duty has been withdrawn from them, 
tid ordered to “ Prepare for Action.” . 
4 Although the guns should always in war be kept prepared for 
itmediate action, it is desirable that preparation for action 
thould be formally carried out when each relief goes on duty, in 


hu 
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4 
order to prevent defects which may occur after the first pr? 
paration for action, going unnoticed. Each G.C. will repo! 
“ All Correct” or otherwise to the G.G.C. as soon as he has 
prepared for action. , 1 

The relief going off duty will not be marched off or dismiss? 
till the G.G.C. of the relief going on has satisfied himself th : 
no stores are deficient. : 

The G.G.C, will be particularly careful to see that the breech 
and firing mechanism and firing batteries are in good working 
order, sights properly fitted (if automatic, adjusted), and mean! 
of illuminating them by night correct; ammunition ready fol 
immediate issue, lamps ready for use, spare parts handy aní 
ready for fitting, communications with the look-out station al 


elsewhere in good order, and that the man attending then 


understands any code or signals provided, : 

When sights are not provided with their own means of ium! 
nation, arrangements must be made to admit of laying by night. 
This is generally best effected by chalking the foresight, an 
causing a bull’s eye lamp to be held or fixed go as 
illuminate it, E 

Where there is a rise and fall of tide, automatic sights must 
be readjusted at frequent intervals, i 

Every firing battery should be tested once in each relief with 
a primer in an empty cartridge. 

Spare parts should be occasionally fitted, but to avoid guns 
Leing out of action if required at short notice, this should be 
done gun by gun, and never at night or in thick weather, 

Lamps should be lighted half an hour before dark, ; 

When the G.G.C. is satisfied that everythiug is ready fot 
mmediate action, he will allow his detachments, with the excep” 
ion of one man for watch duty at each gun, to break off, but 
vill on no account himself leave the group, or allow any man 0 
, detachment to leave the immediate vicinity of his gun without 


ermission, which should be most sparingly given, and as a rule. 


F 
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Mly when the man can be temporarily replaced by one of the 
“ef off duty. 
he man on watch at each gun will be frequently relieved, in 
jp ter to avoid tiring his sight. He will remain by his gun and 
He? a continuous and sharp look out to seaward, reporting to 
H G.G.C. at once any vessel which approaches. Where the - 
ting of the group does not allow of a clear and extended-view 
‘0 seaward, it will be advisable to select an additional watch 
ost, where one can be found, as near as possible to the group, 
pa keep it constantly manned and relieved in the same way as 
RS watches on the guns. Endeavours should be made to train 
Xen at watch duty at the guns by day and night, so that they 
ay Le able to recognise the different types of vessels and 
scribe them and their position accurately. 
0 At night or in thick weather, guns will Le kept loaded, but 
4 le breech will be left open. Machine guns will be kept ready 
r rapid fire. 

At night, it will probably be advisable to keep the guns of a 
Stoup trained on divergent lines, so as to divide between them 
pa cover the outer limit of the illuminated area, and to set the 
ights of each gun at a range corresponding to the distance of 

ls limit at the training given. By this means wherever a boat 
da first appear, at least one gun should be ready to fire without 

lay, . 

Where guns are so close together that the flash from cordite 

arges has a blinding effect on detachments by night the 

j‘ndeavour should be made to erect screens so that men may 
| Ot be exposed to the flash of adjacent guns; that from their 
| ‘Wn will generally be screened by the shield. 


Commencement of Fire.—If the G.G.C. receives warning from 


| . SUBSECTION 11,—Fighting. 
| 
" look-out station of impending attack, he will at once order 
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his detachments to take post and load (if the guns are not loaded) 
and make every preparation for opening fire as soon as t 
enemy appears within range, A 
By day.—When any craft is reported by one of his men i 
watch, he will make a careful scrutiny of it, and if he consi en | 


it in any way suspicious, will refer to the look-out station £? 
identification of it If obviously hostile, or if reported so by t” 
look-out station or by the examining vessel, or in the case 0f’ i 
torpedo boat which is unable to prove itself friendly, he will @ 
the absence of any local orders to the contrary) open fire as early 
as possible. : l 

By nigħt.—He is responsible for the immediate opening of fi g 
on any small craft he may see. When any boat or vessel ! | 
reported to him, he must come to an instant decision as “ | 
whether it is of a type which he is bound to attack. Torpedo 
boats will invariably be treated as hostile unless they can pro 
themselves to be friendly. It is extremely unlikely that friend? 
boats will be allowed to enter the illumivated ‘area at nigh 
owing to the impossibility of distinguishing at the guns betwee? | 
friend and foe, but should they be permitted to do so, some seca | 
signal would doubtless be agreed upon locally, and promulgate’ , 
to those concerned. Such permission, however, is strongly t0 
deprecated, as greatly enhancing the difficulties of the defen’ 
and entailing responsibility and anxiety to the G.G.C., whos? 
duties «will: im any case be onerous enough. .In the absent, 
of any special arrangements of this nature, a friendly bow 
entering the beam of a light does so at her own risk, and if sun? 
or disabled is alone to blame. ge gee 

If the G.G.C. decides to open fire ig Lge 

(i) where automatic sights are in use, or if the setter ©” 
observe the fire, he will at once give the command “Independen 
Fire,” and may allot to each gun its target, or leave the g9” i 
layers to select them as he considers best. > >., $ A 
. Gi.) Under other circumstances he will give the range 2” 


er 
e 
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leflection, and the command “Rapid Fire.” Fire will then be 
tried on as laid down in Part IV, Section VIT, B. 

3y night or in thick weather, when it is important to take 
a vantage of every second that a boat is visible, the first round 

each gun should be fired by the man on watch at if, but the 
tachment will immediately take post, and fire will be continued | 
t the usual way. 

y Selection and indication of Target.—W here an attack is made 
t force, selection and indication of target will probably be 
Matters of extreme difficulty, particularly at night, owing to 
he large number of boats in view at the same time. Efficient 
listribution of fire is of the utmost importance, and previous 
‘nderstanding between groups as to selection of targets would 
‘pear to be necessary, in order to avoid one or two boats 
| tawing the whole of the fire, while the rest escape it. What- 
rer scheme for the distribution of targets is approved should 
€ thoroughly understood by all G.G.C.’s and (in case of inde- 
endent fire) gun layers concerned. 
Indication of target can probably be best effected by both 
‘scribing and pointing to the boat selected. . 

Orders of Fire.—On account of these difficulties and for the 
tke of rapidity “ Independent Fire” will be the normal order of 
te] when automatic sighting is used, or when, with ordinary 
gts, the setter can observe the fire and correct the elevation. 

nder other cireumstances “ Rapid Fire” will be used. 
` Observation of Fire.—In all cases the G.G.C. must keep a 
¡Areful watch on the effect of his fire. When using rapid fire 
¡ma ordinary sights he should endeavour to gain assistance in 


Mtimatiug the range from a knowledge of local sea or shore 
¡WMrks, if any are visible. He must be careful not to be misled 
| A his observation of fire by rounds fired at the wrong target, or 
| tm other groups, or, especially at night, by shells grazing short 
¡the target, and bursting on ricochet. 
Deflection and Point of Attack.—Deflection will require 


o; 
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watching. The endeavour should be made to direct fire * 
below :— a 

(1.) At the part of the boat occupied by the boilers, injury t 
which will entirely disable the boat. 6 aud 3-pr. Q.F. g'i 
have however hardly power enough fot the effective attack Ol 
boilers, especially when the coal bunkers which protect the? 
are fairly full. Or:— 

(2.) Ata point well forward, for choice iu the bow wave, f, 
that by filling forward the boat may become down by the hea") 
and unmanageable. Wace 

If (2) is aimed at, deflection may be almost disregarded if thi 
bow water line is laid on, or at all events very little change wi 
probably be necessary, as the travel due to the time of flight w! | 
tend to bring the projectile to the right spot. E 

But in the case of (1), if the bow water line is laid on, and m 
approach is, as usually happens, in a straight line diagonal Y 
across the front of the group, more deflection will be required 2 
the target gets nearer, for the followlng reason :—The boilers 
a torpedo boat or destroyer are situated about midway betwee) 
stem and stern, or roughly (with a Ist class boat or destroye") 
from 70 to 100 feet from the stem. At the beginning of 2, 
diagonal approach the keel of the boat will at most coincide with 
the direction of the line of fire, and therefore little or no defle’ 
tion will be required. As the boat approaches and passes t i 
group the line of fire will ultimately become almost perper 
dicular to the keel of the boat, and nearly the whole of the 7 f 
to 100 feet will have to be allowed for by giving deflection to t 
side from which the boat is coming. The shell of a 12-pr. Q- n 
laid without deflection on the stem of a boat distant abot’. 
300 yards, and moving £0 knots at right angles to the line of ne 
will only strike about 15 ft, aft from the stem. Consequently r 
attack the boilers would require from about 4' degrees 
6} degrees deflection towards the stern, This is a great” 
deflection than any sights admit of, 


| 
| 
| 
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With the 12-pr. therefore, which has power enough to 
hetrate full bunkers and burst with destructive effect among 
te ers and machinery, it may be well to sclect the waterline 
la er the fcremost funnel as the part to lay on. Vith automatic 
f tts ihis would also have the advantage of getting rid of the 
n curacy likely to be caused by false height due to the Low 
h Ye except at short ranges. W ith all sights it would reduce 
e deflection necessary to the same limits as in the case of (2). 


» 


| 
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AND OTHERS, , i 


' 


Ife is charged with Fire Control. (See Section III, Sub 
section IT.) a 

On taking up his duties he becomes responsible to the Sectio” 
Commander for the efficiency and general preparedness for W% 
of his entire command in every detail. ; 

He must be well acquainted with the general scheme of defen‘ 
for the fortress, and especially with such portion of the artilles | 
scheme as relates to his particular command, and will see the 
the provisions of it are carried out. (See Fighting Bo? 
Section III.) p! 

Any defects or deficiencies he must endeavour to make good ™, 
once with whatever means may be at his disposal. 

He must have a full knowledge of the nature and position ° 
obstructions, electric lights and mine fields, and must har, } 
concerted action with the officers responsible for them eith", 
directly or through the Section Commander, as the latter Mi 
direct. sata 

Ie mustalso be aware generally of the disposition, &e., of i | 
infantry or field force, if any, protecting the rear of his comma! ; 

Ile must ensure that all his subordinates are conversant W™ . 
the duties required of them under all circumstances, and a i 
constantly practised in them; and that all permanent orde”! 
and instructions relating to them are carefully recorded aP 
available for reference to those concerned : 


SUBSECTION 1.—-The Fire Commander, 


A 


1 
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The Senior Fire Commander of a section will act as artillery 
Adviser to the Section Commander, . 


Sunsection II.—The Battery Commander. 


` He is charged with Fire Direction (Section III, Subsection II), 
hd is responsible to the F.C. for its proper performance. i 
le is responsible to the F.C. for the efliciency and general 
"eparedness for action of his command in every detail. 
a Any defects or deficiencies he must report to the F.C., and 
odeavour to make good at once with whatever means may be at 
us disposal. 
le must be acquainted with the general scheme of defence 
Or the fortress, and thoroughly conversant with such portions 
E the Artillery Scheme as relate to his particular command. 
See Fighting Books, Section IIL) 
_ He will ensure that ‘all his subordinates have a thorough 
‘howled ge of the duties required of them under all circumstances, 
nd are constantly practised in them ; and that all permanent 
rders and instructions relating to them are carefully recorded 
nd available for reference to those concerned. 


; 


| Sunsection III.—7he Gun Group Commander. 
© AU guns except Q.F. guns used for defence against raid. 
| The G.G.C, is responsible to the B.C, that his group and all 
‘tails and stores connected with it are efficient and fit for 
‘tion, He will conform generally to the directions of 
ketion VIII. Tee 
In action he will always be with his group, and is responsible 
t discipline in it, and for the quick, quiet, and efficient service 
`~ 1119 guns. ; 

Te will ensure that the ammunition required for the immediate 
“tvice of his guns is always ready to hand. 

o gun of his group will be fired without his order. 


(g.a.d.?) R 2 
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He has normally nothing to do with selecting the order of fi" 
projectile, or target, with ordering the commencement of os 
or with observation of fire But in case of damage to rao 
finding instruments or failure of the ordinary communicatio, 
with the B.C., he must not hesitate to take upon himself Y! 
responsibility for independent action in these matters, 


| 
I, 


Q.F. guns used for defe neeagatnst raid. 


He is responsible for fire direction as defined in Section i 

Subsection 11, t 
` Ie will be always present with his group, and will carry 0% 
the directions of Section IX, subject to any local orders wh1' 
may be given. 


Sunsection IV.— The Range Group Commander, | 


He is responsible to the Battery Commander (or Battery 
Commanders) that all instruments in his charge, and i > 
communications belonging to them, are in good order, and t 
. Operators Proper), trained. 

In action he will exercise a general supervision over the! 
We must therefore have an intimate kuowledge of the P.F. 41 
the method of working it. of 

In action he will receive orders as to targets and correction q 
fire. Such orders must however be at once acted on by th 
operators at the different instruments in the event of his ?* 
being actually present in the particular cell at which an orde! * 
received, l he 

He will conform to the directions of Section VIII, but UY 
necessity or otherwise for a Range Group Commander depen” 
ing entirely upon local conditions, the actual details of ? i 
charge and duties must toa great extent be decided by thet 
in command at a station where he may be required. . | 


i! 


a 
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SursecTIoN V.—Ammunition Oficer. 


- The duties of the ammunition officer and the detail under him 

0 as far as the delivery of cartridges and shell either (a) at the. 
“Ors or top of the lifts of the main magazine and shell stores, 
t these are used as expense stores; or (b) at the doors or top of 

DN lifts of the expense stores; or (c) at the depóts, if used. 
pee supply to the guns from the outside of the doors or top of 

ifts of the main magazine and shell stoves in the case of (a), 
Y from the outside of the doors or top of the lifts of expense 
vores in the case of (b), or from the depóts in the case of (c) will 
| è carried out by the gun numbers. 

The ammunition officer is responsible that everything 
‘onnected with the supply as above is in good order, the men 
proper! told off decora to the Manning Table, and that they 
how their duties. 

" He will conform in action to the directions of Section VIII. 


| Sunsecrion VI.—The Permanent Staff. * 
i The officers forming the permanent staff of the artillery of a 
ortress have their stations and duties assigned to them at the 
‘secretion of the C.R.A. They include 

C.R.A. 

One or more staff officers, 

Armament officers. 

A Instructor in gunnery. 

i Tustructors in range finding. 

E District officers. 


* The duties of these officers in action will be settled locally, 
‘nd be detailed in the Artillery Mobilization Tables and in all 
ort Record Books. 
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The warrant officers, N.C.O.'s and men permanently attached 

are as follows :-— | 
Master gunners. Machinery gunners. | 
Armament artificers, District gunners, and Storeme™ 

The position in action of a master gunner is at the artillery sto! e 
of the portion of the armament under his charge, Ile is ! 
immediate charge of the district gunners, and is responsible fo" 
the custody and issue of stores of all kinds, 
- Artificers are detailed according to local requirements and 4? 
under the immediate command of the Inspector of ordnan 
machinery. Their positions in action will be decided local] y. 

: Their duties are the care and preservation of the gun moun’ 
ings, and of all mechanical details connected with the fort. 

* The district gunners are immediately responsible to the maste" 
gunner for the care and cleanliness of the guns, mounting? | 
stores, &c., placed in their charge, They should, as far as Y 
possible den the local conditions obtaining, be permanently 
employed in order that they may have an intimate knowledge 0 
the gun and mounting, and all stores connected with it, which 3 
under their care, and also of the storage and means of supply ° 
the ammunition for the same. 

As a great deal of the daily routine work of a district gunner 
has, especially where the guns of a master gunner’s charge art 
much scattered, to be performed without constant personal supe?” , 
vision, it is most desirable that they should be reliable men, an 
not frequently changed. 

The duties both generally and in action of district gunners, a 
well as the number required for each work, should be define 
locally and recorded in the Fort Record Book. i 


=- 
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SECTION XI.—EXERCISES IN COAST DEFENCE. 


| 


l. With a view to encouraging the study of the method 
Whereby an attack by hostile vessels upon coast fortresses may 
Ye best prepared for and defeated, officers of Garrison Artillery 
Will be required to solve problems during the winter months in. 
“onnection with a supposed attack on the fortress in which they 
Aro quartered. a 
` 2. The solution of such problems will take the place of the 
connaissance and road sketches for officers of other branches, 
vide Queen’s Regulations). 

3. The exercises will be set by the C.R.A., and after comple- 
lon hy the oflicers to whom they are allotted they will be 
ĉriticied in writing by majors of batteries and lieutenant- 
‘olonels commanding. They will then be considered by the 

"R.A., who will cause his remarks on them to be communicated 
to the officers concerned by lieutenant-colonels commanding. 

4. In order to facilitate the preparation of such exercises, 
*xamples are given here showing the character which they. 
‘hould assume. These examples may be modified or enlarged as 
‘quired. The “General Idea” and the Instructions are to b2 

rawn up by the instructor, who may be the C.R.A., or an 
icer appointed by him, and to be given to the officer who is to 
xecute the exercise. j l 

5. The exercises drawn for any given fire command or battery 
“nmand may be varied from time to time by introducing any - 
“Ssualties which would be likely to occur, by altering the number 

men available, &c., &e. 

' 6. It is desirable that every captain and subaltern oflicer 
‘hould solve one of these problems during the winter months, 
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provided that the C.R.A. shall have full diseretion to empleo: 
an officer in the preparation of charts, fort books, coast survey") 
&c., or any other kind of practical and useful work, instead 0 
employing him in the solution of such problems, 7 
7. The books of reference required in the solution of thes? 
problems are those found in the com pany and sub-district offices 
with the addition of the Fort Record Books and attack sheets. 


EXERCISE No. I. 


oe Be oath 

(Vote.—This is an example of the form of exercise whic’ 

should be set to officers supposed to be acting as Fire Col 
manders). 


GENERAL IDEA. 


(To be made out by the Instructor.) 


(a) Name an actual fire command of the fortress in which | 
the officer who is to solve the problem is stationed. AO 
The fire command named is to be treated as it is, with Y 
existing forts and communications. L 
(b) State nationality of enemy, probable ships to be expectet 
and date of commencement of hostilities. E 
(c) Detail the Artillery available to man the section, showing i 
number of officers, N.C.O.s, and men, and the corps to whit 
they belong, etd 
(4) State the numbers and general disposition of the tie 
force co-operating in the defence. ple 
(e) Give the date of arrival of the several corps, and probav™ | 
date of withdrawal of any portion. | 
(fi Give general positions of camping ground available. py | 
(9) State what means of transport is available Ly road and by | 
water, . l 
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(A) Indicate the locality of the mine fields, and the position 
std nature of any obstructions which would be made use of 
n time of war. . 
yO State what clectric lights are available, if these are not 
` teady egtablished. i 
(7) Introduce any casualty which might be likely to occur to 
"isting communications, &c., both before and during action. 


| 


| ORDERS. 


(To be given by the Instructor to the Officer who is to carry out the 
| Exercise.) 


1, Detail your own Staff. 

2, Tell off the Troops, as given in General Idea (c) to the 
Various works of the Fire Command. ; 

8 Where Auxiliary Troops are employed arrange for a proper 
tistribution of R.A., officers and specialists for instruments, &c., 
1en required. 

4. Draw up plans for the training of Auxiliary Corps on 
‘trival, detailing the hours of drill, and arranging for the dis- 
Nbution of Instructors. 

' 5, Arrange for the accommodation of troops in camps or forts, 
ès required, stating what corps are to be encamped, and where, 
Md what corps are to be accommodated in forts, &c. 

, 6. Fix es places for reinforcements and partics coming 

y water, stating the favourable times for these parties to 
irrive, considering state of tide and security from enemy’s 
re, 

"7, Frame orders to ensure the immediate and complete man- 
wing of your command in case of sudden attack, whether by day 
night. ` i 

l 8. Draw up orders regarding the disposal of hammocks, arms, 
accoutrements, kits, &c., in action. - i 
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i 
9. Frame fire orders and give orders regarding water supp 
and cooking both in camps and in forts, ¡ 
10. Arrange for the temporary treatment and eventual remo’ 
of sick and wounded. ds 
11, Arrange for all communications which you consider nece d 
sary to supplement those already established, or as alternative 
1n case of casualty. A 
12. Arrange for transport by water, where required, betwee, 
your command post and the forts, and between the severa ; 
forts, for orderlies, reinforcements, ke. , 
13. State what steps you consider advisable for strengthening 
works, improving cover, concealing emplacements, constructi” 
temporary accommodation, «e. d 
14. Arrange for the early identification of hostile vessels, 21 
the detection of raiding craft. If your command post 13 ae 
conveniently placed for this service, state where look out pos 
are to be established and what communications must be provided; 
15. State any alterations or additions which you recommen 
in the case of mine fields and sea obstructions. 


17. Fix positions for electric lights, if not already established, 
and state what area you propose to illuminate with each, nee 
whether any power of training is to be allowed to it. If the 
positions of lights are fixed, suggest any alterations which ye? 
consider advisable. ite 
18, Issue any special instructions which you consider et ea o] 
for dealing with raiding and counter-mining attacks, whether bY 
day or night, in clear or in thick weather, TES 
19. Make arrangements for the safety of any command poe i 
P.F. or electric light em placements which may be in situation 
exposed to a sudden rush. SEIS 
20. Issue any orders which may be necessary with regard t0 
the method of meeting the several possible forms of attack, the 


| 
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"oposed plan of action and the scheme for co-operation of the 
arious forts. 
21, Make such suggestions as may occur to you, as to any 
Mens you consider necessary to complete the efficiency of your. 
8 command, 


Y, 


EXERCISE No. II. 


: (Note,—This is an example of the form of exercise which 
| hould De set to officers supposed to be acting as Battery Com- 
en : 


GENERAL IDEA. 
| (To be made out by the Instructor.) 


| (a) Name an actual Battery Commander's unit in the section 
N which the officer who is to solve the problem is stationed ; 
“le unit to be treated as it is, with its existing communications. 
(9) Detail the Artillery available, showing the number of 
cers, non-commissioned officers, and men, and the corps to 
Which they belong. _ l f 
Eo) Name the site of camp for the troops manning the fort, 
any. 
(d) State what electric lights are established and the areas 
thich they illuminate. . 


INSTRUCTIONS. 


(To be given by the Instructor to the Officer who is to carry out 
» : the Exercise.) 


l. Draw up a complete manning table on the usual form, and 
Xplain the arrangements made for fighting those groups (if 
ùy) which cannot be regularly manned. 

. If reinforcements are to arrive by water, detail the arrange- 
ents to be made for landing them. 
3. Show how you intend to distribute your men in camp and 


PART If.—Coast Defence. 252 l NT 
. _ _ GE A<A<«<A>>> mA A A A A A o ta, 
Section XI.—Exercises in Coast Defence, 4 


in the works for accommodation, keeping in view the necessil 
- for quartering groups and other units intact. | ope 
4. Give a detailed plan of the camp (if any) showing dist!" 
bution of tents, and distribution of units in the camp. Si 
5. Give a detailed statement of accommodation in the work! 
showing distribution of units and stating what hammocks, ( 
any) are required. : 
6. State the amount and sources of water supply, and whether 
sufficient. / 
7. Frame fire crders, and give instructions regarding use 0 
water, cooking, dic. -d 
8. Formulate orders concerning the temporary treatment 4? 
disposal of sick and wounded. . J 
9. Detail the arrangements to be made for observing a? 
communicating any preconcerted alarm signal, ' 
‘10, Give orders regarding the parading of manning details. 
11. Frame regulations for the disposal of hammocks, (if any) 
small arms and ammunition, kits, &c., in action. l 
12. Select your own command post, and those for any group? 
where it is essential that the G.G.C,, should have “Fire Direc" 
tion,” and detail the stations of master gunners, district gunners 
and artificers. à 
13. Determine the means of range finding and of commu!” 
cating ranges which you intend to employ. 
14. Specify the means of communication to be employed ber 
tween yourself and your Range Group and Gun ` Group 
Commanders and Ammunition Officer, and between the rang? 
finding statious and the groups, for the purpose of passilla 
orders and information. Provide for alternative means 
communication where a break down is to be contemplated. 
15, Specify the method of laying to be employed, both not 
mally and under any special circumstances. nod 
16. Arrange for a system of observing fire both for line an 
elevation. 


1 
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17, Explain the process of ranging you intend to adopt in the 


“se of each form of attack with especial reference to the Orders 

Wf Fire which will be used. 

18. Give special instructions relative to fighting by night 
Where this necessitates any modification of the above. Arrange 
¡or the lighting of the gun floor, cartridge and shell stores,’ 
j Mgazines, &e * 

» 19, Explain in detail the arrangements made for a continuous 
Upply of ammunition to the gun floor, and state the positions 
Chosen for temporary depóts of an munition (if any). 

20. Make detailed arrangements for the safety of any posts, 
os &e., which may be in situations exposed to a 
le den rush. 
| 91. Give orders regaruing reinforcements to meet casualties 
¡0 men in action, and for the relief of specialists and detach- 


Ments where required. 
| 22, Make suggestions as to any steps which you consider 


DO 


Meesgury to increase the efliciency of your command. 


EXERCISE No. IIL. 
GENERAL IDEA. 
(To be made out by the Instructor.) 


With Q.F. guns, or with heavy guns firing special case for 

i defence against raiding attack. i 

| (b) Enumerate the guns which are included in the scheme. 
(e) Specify the troops available, showing the number of 
officers, N.C.O.’s and men, aud the Corps to which they belong. 
| (d) Name the sites of camps (if any), and nature and extent 

yo any temporary accommodation authorised. 

l. (e) State what electric lights are available, and define the 


| Areas which they illuminate 


by A 

R Specify a barbour entrance or narrow passage provided 
\ 

d 
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(7) Specify the exact situation, extent, and nature of y 

om or other obstructions to be employed; whether t! 
entrance fcr traffic is to be closed at night, and if so, how, al 
at what time closed and opened. Beer 
(9) Specify the alarm signal, and state from where it will p 
given. Detail the arrangements and communications whic 
exist for giving warning of attack. K 
- (A) State the strength of attack to be anticipated. da f 


INSTRUCTIONS. 


(To be given by the Instructor to the Officer who is to carry out i 
the Exercise.) i 


1, Draw upa complete manniug table on the usual for™ 
showing reliefs, f 

2. Draw a plan of the entrance or passage, showing positions 
of the obstructions; position of the electric lights, and area 
illuminated ; position and effective fire area of each group; F.C 
post (or look out station), aud communications (if any) from 
thence to the guns. es 

3. Issue orders for the accommodation of the manning details. 

4. Give a detailed’ plan of the accommodation, showing | 
distribution of units, 

5. Issue orders concerning the use of water, cooking, &c., and 
procedure in the event of fire, such as to be generally applicable 
to all troops included in the general idea. inf 

6. Give orders regarding the temporary treatment and dis- 
posal of sick and wounded. l A 

7. Detail the system of communications to be employed for 
alarm and general purposes, and make complete arrangements 
for its efficient application, 

8. Detail fully the arrangements to be made for keeping 22 7 
efficient look out without unduly harassing the manning detalls 
and for observing and acting on avy preconcerted alarm signal, 


j 
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|. 9. Give orders regarding the parading of details. 

10, Issue orders as to the provision of reinforcements and 
Tehlacement of casualties in action. 

11, Make detailed arrangements for the lighting at the guns, 

"pense stores, &c., at night. 

12. Issue general instructions as to the selection of targets by 
Stoups, and the orders of fire to be employed, with a view to 

teventing fire being concentrated on a few boats while the 
thers escape, 

13. Give any general instructions which you consider advisable 
With regard to the choice of the point of attack on boats. (See 

ection LX.) 
| 14. Give directions as to inspections and testing of guns, 
Mountings, and other stores, and to the periodical fitting of 
Spare parts. 

15, Where heavy guns firing special case are included in the 
®cheme, make all arrangements and issue all instructions for 
| their efficient use. (See Subsection II, Section VIII.) 

t 


6 


16. Make arrangements for careful training of all details from 
he moment that “mobilisation ” is ordered. 

17. Issue any further orders or make any additional arrange- 
Ment or recommendations which you consider advisable. 


LONDON: 
“PRINTED FOR HER MAJESTY’S STATIONERY OFFICE 
By HARRISON AND SONS, 
PRINTERS IN ORDINARY TO Her Magrsty, 


(Wt. 1313 10,000 5|99-H & S 1620) 


